
NATIONAL NUCLEAR ENERGY SERIES 
Manhattan Project Technical Section 

Division IV— Plutonium Project Record 
Volume 22 I 


histopathology of irradiation 


FROM EXTERNAL AND INTERNAL SOURCES 



CONTRIBUTING AUTHORS 


William Bloom, M D 

Professor of Anatomy, Department of Anatomy and Institute 
of Radloblology and Biophysics, University of Chicago 

Margaret A Bloom, M S 
Consultant, Argonne National Laboratory 

Peter Paul Henry De Bruyn, M D 

Associate Professor of Anatomy and Chairman of the Depart- 
ment of Anatomy, University of Chicago 

Minnie Heller, B S 
Medical Student, University of Chicago 

Marjorie Ismond 

Formerly Supervising Histological Technician 
Metallurgical Laboratory 

Raymond G Murray, Ph D 

Assistant Professor of Pathology, Northwestern University 
Dental School 

Mila Pierce, M D 

Assistant Professor of Pediatrics, University of Chicago 
Ruth P Rhoades, M A 

Associate Technical Specialist, Argonne National Laboratory 
Ray S Snider, Ph D 

Associate Professor of Anatomy, Northwestern University 
Medical School 

George Svihla, M S 

Associate Technical Specialist, Argonne National Laboratory 
Ella Tyree, B S 

Junior Biologist, Argonne National Laboratory 



HISTOPATHOLOGY OF IRRADIATION 


FROM EXTERNAL AND INTERNAL SOURCES 


Edited by 


WILLIAM BLOOM, M.D. 

Professor of Anatomy, Department of Anatomy and 
Institute of Radioblolo^y and Dlophyslcs. University 
of Chicago 


First Edition 


New York Toronto London 

McGRAW-HILL BOOK COMPANY, INC 

1948 



HISTOPATHOLOGY OF innADlATION 
FROM EXTERNAL AND INTERNAL SOURCES 


Copyright, 1948, by the 
McGraw-Hill Book Company, Inc 

Copyright assigned, 1948. to the General Manager 
of the United States Atomic Energy Commission 
All rights reserved This book, or parts thereof, 
may not be reproduced in any form without per- 
mission of the Atomic Energy Commission 


htlhoprinted 

By 

Edwards Brothers Incorporated 
Ann Arbor Michigan 



FOREWORD 


The United States program of development of atomic energy has 
been described by Major General L R Groves, who, as Commanding 
General of the War Department’s Manhattan Project, directed the 
program from mld-1942 until December 31, 1946, as generation of 
scientific development compressed into three years ” The tremen- 
dous scope of the Manhattan Project Technical Section of the National 
Nuclear Energy Series, which has been in preparation since 1944, is 
a tribute to the unprecedented accomplishments of science, industry, 
government, labor, and the Army and Navy working together as a 
team These volumes can be a firm foundation for the United States 
atomic energy program which, in the words of the Atomic Energy Act 
of 1946, is “ directed toward improving the public welfare, in- 
creasing the standard of living, strengthening free competition in 
private enterprise, and promoting world peace ” 

David E LlUcnthal, Chairman 
U. S Atomic Energy Commission 
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PREFACE 


This V olumc is one of a series hich has been prepared as a record 
of the rescarchv.orkdono under the Manhattan Project and the Atomic 
Energy Commission The name Manhattan Project was assigned by 
the Corps of Engineers, War Department, to the far-flung scientific 
and engineering actl\ltios which had as their objectivethc utilizationof 
atomic energy for military purposes In the attainment of this objec- 
tive, there were many developments In scientific and technical fields 
•which arc of general Interest The National Nuclear Energy Series 
(Manhattan Project Technical Section) is a record of these scientific 
and technical contributions, as well as of the developments in these 
fields which are being sponsored by the Alomic Energy Commission 
The declassified portion of the National Nuclear Energy Series, 
when completed. Is expected to consist of some 60 volumes These 
will be grouped into eight divisions, as follows 

Division I — Electromagnetic Separation Project 
Division 11 — Gaseous Diffusion Project 
Division IH — Special Separations Project 
Division IV — Plutonium Project 
Division V — Los Alamos Project 
Division VI — University of Rochester Project 
Division VII — Materials Procurement Project 
Division Vin — Manhattan Project 

Soon after the close of the war the Manhattan Project was able to 
give its attention to the preparation of a complete record of the 
research work accomplished under Project contracts Writing pro- 
grams were authorized at all laboratories, with the object of obtaining 
complete coverage of Project results Each major Installation was 
requested to designate one or more representatives to make up a 
committee, which was first called the Manhattan Project Editorial 
Advisory Board, and later, after the sponsorship of the Series was 
assumed by the Atomic Energy Commission, the Project Editorial 
Advisory Board This group made plans to coordinate the writing 
programs at all the installations, and acted as an advisory group In 
all matters affecting the Project-wide writing program Its last 
meeting was held on Feb 9, 1948, •when. It recommended the publisher 

fnr ^eries 


vii 
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Many difficulties were encountered in preparing a unified account 
of Atomic Energy Project work For example, the Project Editorial 
Advisory Board was the first committee ever organized with repre- 
sentatives from every majorinstallatlonof the Atomic Energy Project 
Compartmentation for security was so rigorous during the war that 
it had been considered necessary to allow a certain amount of dupli- 
cation of effort rather than to permit unrestricted circulation of 
research information between certain Installations As a result, tlie 
writing programs of different installations Inevitably overlap markedly 
in many scientific fields The Editorial Advisory Board has exerted 
itself to reduce duplication In so far as possible and to eliminate 
discrepancies in factual data Included in the volumes of the NNES 
In particular, unified Projoct-W’Ide volumes have been prepared 
on Uraidum Chemistry and on the Analysis of Project Materials 
Nevertheless, the reader will find many Instances of differences in 
results or conclusions on similar subject matter prepared by different 
authors This has not scorned wholly undesirable for several reasons 
First of all, such divergencies are not unnatural and stimulate in- 
vestigation Second, promptness of publication has seemed more 
important than the removal of all discrepancies Finally, many Pro- 
ject scientists completed their contributions some time ago and have 
become engrossed In other activities so that their time has not been 
available for a detailed review of their work In relation to similar 
work done at other installations 

The completion of the various individual volumes of the Series has 
also been beset with difficulties Many of the key authors and editors 
have had important responsibilities in planning the future of atomic 
energy research Under these circumstances, the <;ompletion of this 
technical series has been delayed longer than its editors wished The 
volumes are being released in their present form in the interest of 
presenting the material as promptly as possible to those who can 
make use of it 


The Editorial Advisory Board 
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The names of the Board members and of the Installations which 
they represented are given below 


Atomic Energy Commission 
Public and Technical 
Information Service 
Technical Information Division, 
Office of Oak Ridge Directed 
Operations 

Office of New York Directed 
Operations 

Brookhaven National Laboratory 
carbide & Carbon Chemicals 
Corporation {K-25) 


Carbide & Carbon Chemicals 
Corporation (y-12)t 
Clinton Laboratories t 
General Electric Company, 

Hanford 

General Electric Company, 

Knolls Atomic Power Laboratory 
Kellex Corporation 


Los Alamos 

National Bureau of Standards 
Plutonium Project 
Argonne National Laboratory 

Iowa State College 
Medical Group 
SAM Laboratories 1 
Stone L Webster Engineering 
Corporation 
University of California 

University of Rochester 


Alberto F Thompson 
Brewer F Boardman 


Charles Slesser 
3 H llayner 
W M Ilearon* 
Richard W Dodson 
R D Korsmeyer 
W L Harwell 
D E HuU 
Ezra Staple 
Russell Baldock 

J R. Coe 
T W lUuff 

John P Howe 

John r Hogerton 
Jerome Slmson 
M Benedict 
R R Davis 
David Hawkins 
C J Itodden 

R S Mulliken 
H D Young 
F H Spedding 
R E Zlrkie 
G M Murphy 
B W Whitehurst 

R K Wakerllng 
A Guthrie 
D R Charles 
M J Wantman 


‘Represented Madison Square Area of the Manhattan District 

tThe Y-12 plant at Oak Ridge was operated by the Tennessee Eastman Corporation 
until May 4, 1947, at which time operations were taken over by the Carbide & Carbon 
Chemicals Corporation 

t Clinton Laboratories was the former name of the Oak Ridge National Laboratory 

T SAM (Substitute Alloy Materials) was the code name for the laboratories operated 
by Columbia University in New York under the direction of Dr H C Urey, where 
much of the experimental work on isotope separation was done On Feb 1 1945 the 
administration of these laboratories became the responsibility of Carbide L Carbon 
Chemicals Corporation Research in prepress there was transferred to the K-25 plant 
at Oak Ridge in lime, 1946, and the New York laboratories were then closed 
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Many difficulties ucre encountered in preparing a unified account 
of Atomic Energy Project work For example, the Project Editorial 
Advisory Board uas the first committee c\er organized uith repre- 
sentatives from every major Installation of the Atomic Energy Project 
Compartmentation for security was so rigorous during the war that 
it had been considered necessary to allow a certain amount of dupli- 
cation of effort rather than to permit unrestricted circulation of 
research information between certain installations As a result, the 
writing programs of different installations inc\itabl> overlap markedly 
in many scientific fields The Editorial Advisory Board has exerted 
itself to reduce duplication in so far as possible and to eliminate 
discrepancies in factual data included in the volumes of the NNES 
In particular, unified Project-wide volumes have been prepared 
on Uranium Chemistry and on the Analysis of Project Materials 
Nevertheless, the reader will find many Instances of differences in 
results or conclusions on similar subject matter prepared by different 
authors This has not seemed wholly undesirable for several reasons 
First of all, such divergencies arc not unnatural and stimulate In- 
vestigation Second, promptness of publication has seemed more 
important than the removal of all discrepancies Finally, many Pro- 
ject scientists completed their contributions some time ago and have 
become engrossed in other activities so that their time has not been 
available for a detailed review of their work In relation to similar 
work done at other Installations 

The completion of the various individual volumes of the Series has 
also been beset with difficulties Many of the key authors and editors 
have had important responsibilities In planning the future of atomic 
energy research Under these circumstances, the completion of this 
technical series has been delayed longer than Its editors wished The 
volumes are being released in their present form in the interest of 
presenting the material as promptly as possible to those who can 
make use of it 


The Editorial Advisory Board 




PLUTONIUM PROJECT RECORD FOREWORD 


This report Is a technical account of information collected vvhllc 
developing methods for producing plutonium Some of the information 
deals directly v.ith nuclear physics and chemistry Most of it Is 
related rather to technical processes that needed to bo performed In 
preparation for making the plutonium These publications represent 
selections from the groat mass of current reports, made on the basis 
of their value to basic science and technology 
The current technical reports, written during the war years, were 
essential to the active work of the plutonium project They supplied 
needed data and calculations to those who were planning the new 
processes Selecting from this mass of records the most reliable 
data and presenting them In a useful form has been an enormous 
task, for which the writers and editors of these volumes deserve the 
sincere thanks of their scientific colleagues Many fields of science 
and technology will develop more rapidly because of this knowledge 
The efforts of the men who did this research resulted In the suc- 
cessful production of atomic bombs, which shortened the war and 
saved the lives of many of their comrades But in the long view of his- 
tory It is probable that the major human heritage from their work will 
not be this quick victory U may not even be the useful applications 
of atomic energy, which was first presented as a Promethean gift to 
man It Is not unlikely that the scientific Information In those pages 
may be the starting point to new reaches of knowledge, which will give 
to man an understanding that will truly enrich his life 


Arthur H Compton 




INTRODUCTORY NOTE ON THE PLUTONIUM PROJECT RECORD 

Orcanization and Record of the M etallurgical Project The Pluto- 
nium Project Record, which forms Division W of the National Nuclear 
Energy Series (NNES) is the scientific and tcchnic^il record of the 
former Metallurgical Project The project had Us origin in \\ork 
carried on in 1940-1941, mainly at Columbia and Princeton on the de- 
velopment of the chain-reacting pile and at thcUnl\crsit> of California 
at Berkeley on the production and chemistry of transuranic elements 
In January 1942 this riork was concentrated in the nev-ly organized 
Metallurgical Laboratory at Chicago under the leadership of A H 
Compton The Metallurgical Project grew out of Uie Metallurgical 
Laboratory The Initial objectives of the Metallurgical Laboratory 
were (l)to de\elop chain-reacting piles to produce plutonium and (2) to 
develop fission bombs Major associated units were organized in 1942 
at Iowa State College at Ames, Iowa(chemlstry and metallurgy) under 
7 H Speddlng, at the University of California at Berkeley, Calif 
(chemistry) under W M Latimer and E D Eastman, continuing the 
previous work there, and at Massachusetts Institute of Technology 
(metallurgy) under J Chlpman and later M Cohen Early in 1943 the 
work on fission bombs was transferred to an independent project at 
Los Alamos 

After the successful demonstration of a nuclear chain reaction in 
the West Stands pile at Chicago in December 1942, the Argonne Labo- 
ratory with its experimental pile was built west of Chicago, and the 
Clinton Laboratories with their pilot-plant pile were built at Oak 
Ridge, Tenn — both in 1943 The three major laboratories at Chicago, 
Argonne, and Clinton, the associated laboratories at Ames, Berkeley, 
and MIT, and some seventy other cooperating groups then con- 
stituted the Metallurgical Project, under A H Compton as Project 
Director Closely cooperating in the transition from laboratory and 
pilot-plant to large-scale operation was E I du Pont de Nemours 
& Company, which was made responsible for the design and construc- 
tion of the Clinton pile and for the design, construction, and operation 
of the Hanford Plutonium Plant The Project continued as such until 
June 30, 1945, when it was dissolved 
The Plutomum Project Record (PPR) covers most of the scientific 
and technical work of the Metallurgical Laboratory and the Metallur- 
gical Project up to the date of the dissolution of the Project, and also 
xiii 



W ! 


HISTOPATMO “ It ul IlinADIATIO*^ 


the continuation of this work In fr ' censor la!>onitorleB op to ap- 
proximately Jan l,194C,or in .omr i . .rnlo a later date In addition 
the PPR covers In part the prc-l9i2 vnrk at Columbia, Princeton, 
and Berkeley The record of the worl Htrcclly leading up to the Los 
Alamos Project, however, Is omitted Nevertheless the PPR and t^e 
Los Alamos Technical Series (Division V of the NNES) cover closet? 
related and in part overlapping subject matter In some of their vol- 
umes, particularly In nuclear physics and In chemistry and metallurgy 
of plutonium 

Important phases of the work of the Mctallurttlcal Project that arc 
not reported in the PPR hut will be reported elsewhere In the 
are as follows (1) Division VII, the report of the Materials Procure- 
ment Project, includes certain early uork on process molallurgy. 
which was Initiated largely by the Metallurgical Laboratory (2) The 
Division vm NNES volumes on Analytical Chemistry, which developed 
from two volumes originally planned as part of the PPR, conLaIn much 
Metallurgical Project work, Including one complete Collected Papers 
volume (3) The Division vni NNES volumes on Uranium Chemistry, 
which were planned and carried out under the supervision of the PPR 
editorial group, likewise contain much Metallurgical Project work, 
including one complete Collected Papers volume 
History and Plan of the Plutonium Project Reenrri During the war 
years the scientific and t^hnlcai'worK of the Metallurgical Project 
and its associated laboratories was described currently In a series 
of reports called the “C reports *’ The work up to July I, 1945 w’as 
described in some 3,000 reports After that date the Clinton Labora- 
tories reports became a separate series, but reports of the other 
units of the former Metallurgical Project continued to be Issued as 
C reports Most of the C reports were preliminary or semifinal re- 
ports The main consideration durmg the wartime development was 
speed of Issue and distribution 

As the mass of scientific and technical knowledge obtained on the 
Project piled up, an increasing need was apparent for its digesUon 
into survey or summary form In partial answer to this need, an 
editorial group was set up in the spring of 1943 to organize a Project 
Handbook Although neverfully completed because of the engrossment 
of authors In immediately urgent tasks, and because of the transfer of 
many of them to other sites, enough of the Project Handbook was 
finished to be of real value 

By the summer of 1944, the Metallurgical Project had largely con- 
cluded its major task, that of providing the scientific and pilot-olant 
know-how for the design of the large-scale Hanford Plutonium Plant 
The time seemed ripe to plan a series of volumes in which the Proi- 
ect's fund of accumulated scientific and technical knowledo-« 
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recorded These would replace the often sketchy and sometimes mu- 
tually contradictory C reports and fill many gaps of unwritten Knowl- 
edge In the early planning, Laurence L Quill as Chief of the Editorial 
Section of thoProject Information Division during the summer of 1944, 
Eugene Rabinowitch, and H H Goldsmith made Important contribu- 
tions After several committee meetings, a plan for the preparation of 
a Metallurgical Project Record was approved by the Project Director 
In the fall of 1944 Later, in 1945, the name was changed to Plutonium 
Project Report or Record (PPR) 

When the PPR was organized, rigid compartmcnLatlon was still In 
effect between the Metallurgical Project and the other Manhattan 
District projects Members of each project were In general not sup- 
posed to know even the major objectives or main outlines of the other 
projects The PPR had therefore to be planned as an independent 
entity Nevertheless, at its inception the idea was firmly held that 
later on the Record should become part of alarger series coveringthe 
work of all the atomic energy projects This idea was repeatedly 
advocated and led in late 1945 to the plan for the Manhattan Project 
Technical Series (MPTS), a name which was finally revised to the 
present designation of National Nuclear Energy Series (NNES) 

The general plan of organization of the PPR was that of a scries of 
some twenty Survey volumes, called **A volumes,'^ each documented 
by a like -numbered Collected Papers volume(or volumes), these were 
called “B volumes In general, following somewhat a pattern sot by 
the Project Handbook, a Survey volume was planned for each scientific 
or technical subject to which the Metallurgical Project had made suf- 
ficiently major contributions Each Survey volume w’as Intended to be 
a fairly complete review or monograph (or else a collection of review 
chapters) on the subject field It was planned to cover work done both 
within and outside the Metallurgical Project, though with primary 
emphasis on the former, outside work being included only for the sake 
of accuracy and completeness 

In contrast to the Survey volumes, each Collected Papers volume 
was designed to consist of individual papers, mostly from individual 
laboratories and more or less similar to articles in the scientific 
journals, they were to include only work done within the Project In 
planning the PPR, it was realized that some of the Survey volumes 
would overlap with possible volumes of other projects, but because of 
compartmentation restrictions, it was decided to proceed in general 
with the plan as outlined An exception was the field of uranium chem- 
istry, where it was obvious that aU the major projects were making 
important contributions In this field, a Handbook of Uranium Chem- 
istry was planned early in 1944, to be edited and written at the Metal- 
lurgical Laboratory at Chicago, but as a cooperative effort of all the 
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projects, and based on a full interchange of information among them. 
When the Record was organized, this volume was tentatively Included 
as one of the PPR Survey volumes, to bo accompanied by a corre- 
spending Collected Papers volume covering Metallurgical Project 
work only Later, when the MPTS (now NNCS) was organized, these 
volumes, With the addition of Collected Papers from the other proj- 
ects, were transferred to the over-all Division (Division Vni) of the 
technical series In the field of analytical chemistry, a Survey volume 
and a Collected Papers volume were planned for the PPR and were 
well on their way toward completion When the MPTS was organized, 
the content of these volumes was pooled with the work of other proj- 
ects of the Manhattan District to form Survey and Collected Papers 
volumes of Division Vm of the MPTS In certain other fields, pooling 
of material from the different projects was also considered, but wtis 
felt to Involve too large a task of reorganization 

Because of the wide variety of subject matter, the organization of 
the PPR Into Survey volumes, each accompanied by one or more 
Collected Papers volumes, Is not always consistently followed There 
are a few Collected Papers volumes without corresponding Survey 
volumes, and the converse Is also true Furthermore, the form of 
organization varies considerably from one volume to another because 
of varying subject matter and the preferences of the different volume 
editors and committees 

When the PPR plans were approved toward the end of 1944, the 
completion deadline for the manuscripts was set for June 30 1945 
the date of dissolution of the Metallurgical Project Most of the PPR 
volumes were organized into three groups (1) chemistry and metal- 
lurgy, (2) physics and related engineering, (3) biology and medicine 
The first task was to obtain volume editors and editorial committees 
for the various volumes, to plan the contents, and to find authors 
John C Warner, as chemistry editor of the PPR and Chief of the 
Editorial Section of the Project Information Division from December 
1944 to June 30, 1945, made decisive contributions to the chemistry 
and metallurgy volumes and to the general planning of the PPR 
The orgamzatlon of the volumes on physics and on biology and med 
icine went more slowly, partly because the subject matter was then 
less ripe for wntingthan was that on chemistry and metallurgy, mj-tl 
because of the demands for continuing research and, m the Leld of 
instrumentation, for production of instruments to be used at Los 
Alamos, Hanford, and other Bites Eugene P Wigner, Frederick Seita 
and H H Goldsmith took an active part in the early organization f 
the physics volumes Plans for the volumes on biology and medici° 
were very effectively organized by Raymond E Zirkle as ppR ph t ^ 
for these fields, with the backup of Robert S Stone as Assocl t^ 
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Project Director for Health Hojlandc D Young entered the PPR 
program as Technical Editor in charge of final editing and process- 
ing of manuscripts, and after Juno 30, 1946, became General Editor 
After the organization of the PPR. steady progress v.*as made in the 
work of writing and editing, but at a slower pace than was originally 
hoped The dissolution of the Project on June 30, 1945, with the read- 
justments and administrative problems involved in a 50 per cent cut 
of total personnel, the end of the war after the bomb was dropped In 
Augustand the subsequent deep preoccupation and extensive activities 
of Project personnel in connection with the social and political impli- 
cations of atomic energy and atomic warfare, new research and plan- 
ning directed toward the postwar continuation of the atomic energy 
program, all these slowed the progress of the PPR writing program 
During this difficult period, Invaluable encouragement and support 
of the PPR program came from, among others, Norman Hilberry, 
Associate Director of the Metallurgical Project up to the time of its 
dissolution, and Farrington Daniels, Director of the Metallurgical 
Laboratory in 1945-1946 

Meantime, other projects In the Manhattan District group began the 
preparation of final accounts of their work In particular, the Los 
Alamos Technical Series was begun In 1945 Finally, the MPTS (now 
the NNES) was organized under the Manhattan District Editorial Ad- 
visory Board late In 1945 Under the chairmanship of Alberto F 
Thompson, as Chief of the Publications Section of the Research Divi- 
sion of the District, this group began the task of coordinating existing 
writing activities and filling the gaps in these, with the objective of 
producing a reasonably well-rounded series of volumes covering the 
work of the entire District During early 1946, rules for declassifi- 
cation were set up, and the editors of the MPTS volumes faced the 
difficult task of dividing the subject matter of their volumes into 
declassifiable parts, publishable immediately, and classified parts, 
for which publication must be deferred In June 1947 the completion 
of the editorial work of the PPR, as part of the NNES, was taken over 
by the Technical Information Division of the Atomic Energy Commis- 
sion, at Oak Ridge, Tenn 

In addition to those named above, many other project members 
worked together in planning the PPR After the general plans were 
made, the actual work of preparing the various volumes was in the 
hands of the volume editors, volume editorial committees, and authors, 
as described In, the prefaces of the individual volumes 

Robert S Mulliken 
Editor-In-Chief, 

Plutonium Project Record 




PREFACE TO THE HEALTH VOLUMES IN DIVISION IV OF THE 
NATIONAL NUCLEAR ENERGY SERIES (MPTS) 


The health volumes of Division IV contain reports of «ork done 
during World War H, under the Manhattan District, as part of the ac- 
tivities of the Metallurgical Project (knovn as the Plutonium Project 
after the bombing of Nagasaki) The material Is distributed among 
the various volumes as loUows 


Vol 20 

Vol 21A 
Vol 21B 
Vols 22B-22I 
Vols 22B-22C 
Vol 22D 
Vol 22E 
Vols 22F-22H 

Vol 221 

Vol 23 


‘qndustrlal Medicine’* (Survey and Collected 
Papers) 

‘‘Health Physics” (Survey) 

“Health Physics” (CoUcctcd Papers) 
“Radloblology” (Collected Papers) 

“Effects of X and Gamma Rays” 

“Effects of Fast and Slow Neutrons” 
“Effects of External Beta Radiation” 
“Metabolism and Effects of Internal 
Emitters” 

“Hlstopathology of Irradiation from 
External and Internal Sources” 
“Toxicology of Uranium” (Survey and Collected 
Papers) 


It will be noted that the foregoing outline Includes no survey of ra- 
dlobiology This was planned as Vol 22A but was abandoned because 
of shortage of authors 

The work reported In the volumes Just listed was mostly done at 
the Metallurgical Laboratory, University of Chicago, the Crocker 
Laboratory, University of California, Berkeley, Clinton Laboratories, 
Oak Ridge, Tenn , the National Cancer Institute, Bethesda, Md , and 
the Hanford Engineer Works, Richland, Wash It was all under the 
general supervision of Robert S Stone, M D , Associate Director for 
Health of the Metallurgical Project Dr Stone’s introduction to this 
entire set of health volumes appears in Vol 20 
The medical work was directly supervised by Simeon T. Cantril, 
M D (Chicago, Clinton, Hanford), Leon O Jacobson, M D (Chicago), 
John E Wirth,!.! D (Clinton), and James J Nickson, M D (Chicago) 
Health Physics was developed under the supervision of Herbert M 
Parker (Chicago, Clinton, Hanford), Ernest O Wollan (Chicago), Karl 
Z Morgan (Clinton), and John E Rose (Chicago) Research in radio- 
biology was directed by Kenneth S Cole (Chicago), Joseph G Hamilton, 
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lymphatics of the perirenal fat. The lymphatics of the parenchyma unite into 
larger trunks which emerge at the hilum of the kidney. Both the renal and 
perirenal lymphatics drain into lymph nodes behind the renal pelvis. Vessels 
from the renal Ij'inph nodes drain into the lumbar lymph glands along the 
aorta and vena cava. The ljunphaties of the kidney communicate with those 
of the periureteral sheath. 



Fie 3 — Blood supply of kidneys, ureteis, adrenal glands, and bladder Relation of spermatic 
vessels to ureter (Campbell Urologj% Vol 1, W B Saunders Co, Philadelphia, 1954 ) 

Coverings, — The upper pole of the kidney is thicker and more rounded 
than the lower pole and is capped by the adrenal gland (Fig 3) The kidney is 
covered by a thin fibrous coat, the true capsule, which extends into the liilum to 
become continuous with the fibrous sheaths of the renal pelvis and the blood 
vessels Underneath the capsule is a thin, incomplete laj’-er of unstriped muscle 
The perirenal fascia consists of a condensation of the retroperitoneal con- 
nective tissue and is a part of the fascia propria vdiich re-enforces the peri- 



VN\TOM\ OP UnoTFMTM. TIUCT 


21 


tontuin It IS oomposctl of in nntenor niid i posterior hicr The posterior 
h^er IS 1 more definite stnutnu ind is spoken ot is the fastm of Gcrota md 
Zuckcrkandl It blends loosel^ with the psois mnpn md fpiidritus lumborum 
muscles "Mitcbcl mentions this coiinettion is pioMdiiifr an indirect ittachment 
of the reml fnsen to the intcntitebi il discs md the anterioi spinal Iigi 
ments 

The interior lajci of the perneml fiseii is not so dense as the posteiioi 
lieei It js in (ontict «itb md fiirl\ idheiiiit to the o\ciI\in{; peritoneum 
in some ireas iiid lilonds with iilteiMiiiiif, coiineetne tissue when adjacent 
orpins ire in contact iMth the kidneas 

Along the lateral margins of tlu kidiues md ihoie the iippci poles the 
U\o laeers are firinh united Tliea sepitate ibo\e the uppei pole of each 
kldlle^ to enclose the corresponding adrenal pi irnl and unite agam to become 
continuous Mith the aponeurotic toxernip of tlu diaphripm The two la^ers 
imest the renal pehis and \csstls niedialh and blend with the connccti\e 
tissue surrounding the great \essels The fiseial 1 laeis iie less denseh fused 
infenorl' and in the iiiferoiiiedial aspect blend with the pcniireteral fascia 
The perirenal fiscia tends to limit the spread of pcnmial hematoma suppura 
tion, or the e\ti a\ asation of urine (rig fi) 



Structure — The kidnej consists of the cortical and medullary portions 
The cortical portion, four or five millimeters thick, dark reddish brown in 
color, and granular in appearance, lies between the capsule and the base of 
the pyramids, and projects between the pyramids These projections between 
the pjramids are known as flic columns of Berlin The renal parenchjma of 
these columns is replaced bj fibrous tissue m kidneys destroyed b> pjoneph 
rosis These fibrous septa maj dnide the kidnej into two or more caMties 
which do not communicate frccU with each other oi with the kidney pehis 
iiiis must be taken into accoiuit when ncphrostoiin drainage is nccessarj The 
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Fig- 6 — Neive supply of kidneys, ureters, adrenal glands, and bladder (Campbell 
Vol 1, AV B Saunders Co, Philadelphia, 1954 ) 
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Pip 6 — Nei\e supply of kidneys, ureters, adrenal plands, and bladder (Campbell 
Vol 1, \V. B Saundeis Co, Philadelphia, 1954 ) 


Uiology, 
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eonstnction is tlic lumb-ir spiiKllc ^\llIch Ims i dinmetcr d£ 10 mni nul bclo\\ 
the iliac \esscls is the pehic siiiiullc vith <i ilmmctoi from 4 to 6 mm (r ij: 8) 
Calculi often become arrested in one of the nairovs areas 



tiff 8 — Diagram of kiilney and ureter shomnf; divi-tion of the pelvis into talvces ^nd tht 
normally constnetea areas of tPe ureter 

Structure — The ureter is composed of t fibrous, a muscular, and a mucous 

coat 

The fibrous coat is a rough elastic membrane, continuous abo\e with the 
fibrous co\cnng of tbo kidnej and blending below with tbe wall of the bladder 
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inediillarj^ portion of the kidney consists of from eiglit to fifteen I’eddisli colored, 
striated, conical masses Their bases arc continuous with the cortex and their 
apices project into the minor calyces of the kidney pelvis. In chronic pyelo- 
nephritis the normal markings of the kidney are much less distinct. 

The Pelvis of the Kidney. — The pelvis is a funnel-shaped structure, situ- 
ated partly in the hilum and partly outside the kidney. It is formed by from 
six to fourteen minor calyces which join to form two or three major calyces. 
The major calyces open into a single cavity, the pelvis, which measures from 
1 8 X 1.8 to 2.1 X 2 1 cm. and has a capacity vaiying from 5 to 11 e c. (Fig. 7). 



Pig 7 — Longitudinal section thiough human kidney showing gross anatomy (Adapted 
from Kelly and Burnham Diseases of the Kidneys, Ureters, and Bladder, D Appleton- 
Century Company, Inc ) 


THE URETERS 

The ureter is a fibromuscular tube which begins at the outlet of the renal 
pelvis 5 to 7 cm below the hilum of the kidney and extends to the ureteral 
orifice at one angle of the vesical trigone. The ureters vary in length from 
28 to 34 cm. The left is about a centimeter longer than the right AVhen the 
anomaly of two ureters to one kidney exists, the ureter draining the upper 
segment of the kidney enters the bladder below the ureter draining the lower 
portion. The caliber of the ureter Amries in different areas and in different 
subjects. Three definitely constricted areas are recognized. The uppermost 
constriction is just below the kidney pelvis, the second wliere tlie ureter crosses 
the iliac vessels at the pelvic brim, and the third ivithin the wall of the bladder 
The caliber of these areas averages about 3 mm. Betiveen the first and second 



ANATOMY OI unoatMlM TRACT 


25 


constriction is tlic luinbir spiiullc whicli his n tliTinclci of 10 imn niul bclo\\ 
tlic line ^esscl^^ is the pclMt spindle with a dniiictci fiom 4 to 0 nun (Fi" 8) 
Cilculi often become Trrested in one of the narrow arcis 



composed of a fibrous, a rauseular, and 


a mucous 


mcnibranc, eoiitinuous aboso uilb fbe 
s cohering of the kidnej and blending belon iiitli tlio nail of the bladde^r 
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The muscular coat is continuous with the muscles of the kidney pelvis and 
consists of an external longitudinal and an internal circular layer The longi- 
tudinal muscle of the ureter continues across the trigone of the bladdei*, a 
portion running along the edge of the trigone and a portion decussating with 
fibers from the opposite ureter to form the interureteric ridge The ureter has 
no sphincter. Kegurgitation is prevented by a valve of mucous membrane 
produced by the oblique course of the ureter through the bladder wall. 

The mucous membrane is smooth and lies in longitudinal folds when the 
ureter is at rest. It is composed of transitional epithelium 

Course and Relation to Other Structure, — From the renal pelvis to the 
iliac vessels the ureter lies upon the anterior surface of the psoas major muscle 
and just over the tips of the transverse processes of the spinal column. In 
front is the parietal peritoneum to which the ureter is loosely attached with 
the exception of the upper 4 or 5 cm This attachment is of surgical impor- 
tance. When the peritoneum is dissected up for exposure of the ureter, the 
ureter should be looked for on the reflected peritoneum. The spermatic or 
ovarian vessels lie internal to the ureter for 6 or 8 cm. and t hen cross over to con- 
tinue dovmward as an external relation (Fig. 3) On the right side, the right 
colic and ileocolic vessels also pass between the ureter and the peritoneum On 
the left side the ui’eter is crossed by the spermatic or ovarian vessels and by the 
left colic and sigmoidal vessels The genitocrural nerves cross behind the ureters. 
The right ureter passes behind the descending portion of the duodenum as it 
leaves the kidney and behind the terminal ileum and tlie vermiform appendix 
just above the iliac vessels When the appendix is retrocecal, it is in close rela- 
tion with the ureter, and appendicitis maj^ cause inflammation of the ureter Avith 
the elimination of blood and pus cells in the urine Randall has reported con- 
striction of the midureter resulting from inflammation of the appendix At 
the pelvic brim the ureters cross the iliac vessels just at or lateral to their division 
into the external and internal iliacs The ureters then follow the contour of the 
pehde wall in a downivard and outivard direction passing in front of all major 
vessels Opposite the ischial spine the course is medial and doivnivard to the 
base of the bladder In the male each ureter passes under its respective ims 
deferens and enters the bladder in front of the upper end of the seminal 
vesicle (Fig. 3) Because of this relation disease of the seminal vesicles some- 
times gives sjTnptoms suggesting disease of tlie kidney and periureteral inflamma- 
tion may cause constriction of the ureter In the female the ureter passes beneath 
the uterine artery, skirts the cervix, and enters the bladder in close relation to 
the anterior Amgiiial Avail The relation to the uterine artery is frequently 
responsible for injury of the ureter during hysterectomy 

Arteries of the Ureter. — The ureter obtains its blood supply from the renal, 
speiTnatic or ovarian, and superior and inferior A^esieular arteries The arteries 
form a plexus of longitudinal branches in the loose fibrous outer coat of the 
ureter (Fig 3). The tributaries pierce the muscular coat at frequent intervals A 
similar but more delicate plexus of ai’teries is formed in the siibmucosa of the uretei-. 
Capillaries run from this plexus to the muscular coat and to the mucous mem- 
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brane The 'ibundniit blood supplj and tin, fiee anastomosis of the lueteral 
blood sessels nnhe it possible to fice the xiretor almost completely avitbmit 
danger of necrosis The \eins foim a ple^is iii the submueosa and dnin into 
the \eins of the ad\cntitn These awns dnin into the spermatic or OAainn, 
the renal, the ntciine and the acsical aenoiis plexus 

Lymphatics— L>mpb channels aecompans the aitcnes lu the submucosa 
and in the periureteral sheath Those of the [onei ureter diain don nn aid 
Those of the upper iiretci go toward the Kidnej and those of the mulpoition 
dram mcsiallj into the pchic and hmibai Umph nodes (Fig 11) 

Innervation of the Ureter —The nerve suppl> of the ureter is derived from 
the autonomic nervous sjstem and is independent of the renal pelvis and the 
bladder The nerves supphing the meter have been carefully dissected bv 
Wharton, who found that nerves pass to the uretei from the lowest renal 
ganglion at the head of the ovanan or of the spermatic plexus and from the 
lortic, hvpogastric, and pelvic plexuses (Fig 5) These ganglia are supplied hv 
the abdominal svmpathctictiuiihs which are dcnvcdfiom Ihcfeolai oi cclnc plexus 
The celiac plexus is formed bj the greatci and lesser splanchnics and the vagi, 
pommunicating branches from the upper lumbar prev ei tebral sympathetic gan 
glia, and from the sacral cord tthaiton also demonstrated a connection be 
tween the ureteral innervation and the plexuses that siippl> the ovaiv, testis, 
and the parietal peiitoneum Complete division of the neives to the uretei will 
relieve ureteral pain without distuibing ureteral pti istalsis or tone 

The neurogenic origin of motor impulses is believed to come from ganglia 
m the adventitia and musculaluro of the lueter Peiistalsis has been abolished 
in the ureter bv complete denervation of the icnal aitei> and vein This does 
not occur when the artor> aloni is denervated 

THE BLAPDER 

The bladder IS a museuloinembtanous saccular pelvic organ (Fig 9) \Mun 
emptv It lies in the anteiior poition of the triit pelvis When distended it pioji-cts 
well into the abdomen At birth the bladder is mamlj an abdominal organ 
It IS ovoid and lies just beneath the abdominal wall Its base is behind the 
sjmphjsis pubis During infmcj and childhood the bladder graduallj de 
seends into the true pelvis and becomes almost spherical The bladdei is com 
posed ot tour coats the fibrous, the muscular, the submucous, and the mucous, 
named from without inward In addition the peritoneum forms a covering for 
the greater portion of the bladder surface 

The fibrous laver is composed of loosely arranged fibroelastic tissue con 
taming considerable fat This laver is thicker over the lower portion of the 
bladder which is not covered b> peritoneum It is attached to the musciihr 
coat and at the base blends with the pelvic fascia 

The muscular coat consists of three lajers of nnstriated muscle The ex 
ternal laver is longitudinal and postenorlv its fibers are intimatelj associated 
with the deep lajer of the rectovesical fasen Posteiiorlj the external muscle 
fibers extend up from the prostate over the fundus and meet similar fibers from 
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the anterior surface. At the sides the longitudinal muscles are thin or absent. 
The middle layer is circular, thicker than the external layer, and the fibers are 
densely interlaced. The internal layer is longitudinal, quite thin and incon- 
spicuous The internal sphincter of the bladder is composed of fibers from the 
external and middle muscular layers. The trigone is a separate muscle arising 
from the longitudinal muscles of the ureters which pass down, interlace with 
each other, and are inserted into the posterior urethra. 



Fig' 9 — ^Relationship of bladder and genital structures (after Spalteholz) (Campbell 
Urologj% Vol 1, W B Saunders Co, Philadelphia, 1954 ) 


The submucous coat is made up of fibrous and elastic tissue It connects 
the mucous membrane with the muscular coat. The mucous membrane is com- 
posed of transitional epithelium It is a pale salmon color, and lies in folds 
when the bladder is empty, except over the trigone where it is ahvays smooth. 
The mucous membrane contains a few glands situated usually on the trigone. 
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For (losenptnc purposes the IilKldcr iiia\ he (li\i<le<l into a \ault or 
superior portion, tno Intcnl nilK i fumlus oi hise, nnd -v tngonc The 
ingonc IS tlic trniiBuhr spscc intlmlcil bcUicci. tlic t«o iircloil orifices nnd 
the WaiWer orifice (Fij: 10) 

The pentoneuni is rc/lectc<l froni the niitonoi shdoiminl nsU o^cr the 
unebus onto the ulterior moII o£ the lilttlilci ^^hcll the lilnWei is eiiiiite, 
the peritoneum rcatlics to or beliiiul the sempbesis ^\ hen the bladder is dis 
tended, the line of pcntonesl reflection lies from oiK to tno mclics aboec the 



ig 10 — Blaelder md prostate sectioned to show structure of blailtler will anti points 
or interest in base of bladder afid posterior urethra DiaBrnm sliowine normal areas of 

constriction (Campbell Urolog> "Vol 1 ^V IS Saunders Co riiiUdelphla 1954 ) 


‘!\mph>sis The pcntoneum at this area is looselj attached to the bladder nnd 
maj be easiK stripped upu ird from tlie anterior uall, permitting extrapen 
toneal surgical approach to the bladder The pcntoneum coders the fundus 
of the liladder and extends doA\mtard on the posterior suiface almost to the 
area at ulneh the ureters reach the bladder (Fif, 9) From this area the pen 
toneum is leflccted to tht icetnm in the mile ind llie uterus m the female 1- rom 
the lateral walls of the bladder tlic peritoneum mai be traced to the lateial peh ic 
Halls These areas of peritoneal reflection aie spoken of as false ligaments 
o£ the bladder The bladder is parth surrounded b5 loose areolar conueetue 
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tissue which permits a wide range of mobility. The space anterior to the 
bladder and bound in front by the posterior surface of the pubis and the 
postei’ior surface of the lower abdominal Avail is called the prevesical space of 
Retzius. It is in this ffrea that infection is apt to occur folloAving suprapubic 
operations upon the bladder and in Aidiich there is extraAmsation of blood and 
urine folloAving extrapcritoneal rupture of the bladder 



The base of the bladder is the only fixed portion Here it is continuous 
Avith the prostate and urethra in the male and is attached to the pubic bones 
and fascial coverings of the levator ani muscles by the true ligaments of the 
bladder (Fig 9). These ligaments are fascial bands arising from the pehne fascia 
-The bladder may be torn Avhen the pubic bones are fractured and tlicre is Avide 
separation of the fragments The rectoAmsical fascia (of Denomnllier) sup- 
ports the base of the bladder and separates it from the rectum. 
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Antcciorlj and abo\ e. the bladdei is held m position li-v the median umbilical 
ligament nliicli contains the urachus 

Blood Supply Terminal bianclies of the antcnoi diMsion of the inteinal 

iliac arterj are distnhutcd to the hladdei The most important of these are 
thesupcrioi andmfeiioi ^csloal arteries (Pig 3) In some cases the superior \esi 
cal arteiics gne oft middle aosical arteries Smaller \cssas reach the bladder 
trom the middle hemorihoidal, obturator, internal piulie and infeiior piulic 
arteries In the female small Inauehes of the utciiue and \aginal arteries are 
distributed to the bladder Aitciial plcKuscs are foimcd in the fibrous and 
submucous lar ors of the bladder 

The 'eins are arranged m a plcvifoim niannei throughout the walls of the 
bladder They emptj into the hapogastiicveins 

The Lymphatics dram into nodes arranged along the cKteinal iliac and 
Iniiogastric vessels (Fig 11) 

Nerve Supply — The sjmpathctic nerves to the bladder are derived fiom 
the first four lumhai sympathetic ganglia These nerves aie collected beneath 
the peritoneum over the fifth lumbar vcitebra as the superior hypogastric 
plexus (Fig 5) Two Inpogaslric nerves emerge fiom tins plexus, each of which 
ends in a corresponding hvpogastric ganglion on the lateral aspect of the rectum 
These ganglia probably also receive svmpatbctic fiheis from the third and 
fourth sacral ganglia of the parav ei tebral sympathetic chains The hypogastric 
ganglia are joined by the anterior primary division of the second and thud 
sacral nerves which supply the paiasvropathclic fibers From the anterior 
border of the hypogastric ganglia emerge a dozen oi more branches of dis 
tnbution, the upper branches containing both sympathetic and parasvmpa 
thetic nerves to the bladder The prostatic urethra and the external sphincter 
receive somatic fibers by way of the pudie neivts which spring from the pri 
mary division of the third and fourth sacral ucives In the opinion of Lear 
month this nervous pathway contains direct connections between the nerves 
of the kidneys and those of the ureters and bladder, providing a pathwav 
which probably coordinates the activities of these organs He further states 
that stimulation of the sympathetic pathway causes contraction of the ureteral 
orifices, of the trigone and of the internal sphincter, as well as of the muscles 
of the prostate and seminal vesicles, and emphasizes the fact that the sympa 
thetic system controls the trigonal region and the internal sphincter Both 
the sympathetic and parasympatbelie nerves convey impulses giving infoima 
tion as to the degree of the distention of the musculature of the bladder Both 
pathivavs likewise convey sensations of pain The parasympathetic nerves 
convey excitor impulses to the detrusor muscles Division of the sympathetic 
nerves does not materially interfere with micturition, therefore, the most im 
portant pathway for reflex fibers is the paTasvmpathetio system 

Relations of the Bladder — ^Anterior to the bladder are the pubic bones, 
the retropubic fat, the anterior vesieal veins and the vesical portion of the 
pelvic fascia "W hen the bladder is distended a portion of its anterioi surface 
lies just beneath the anterior abdominal wall Laterally the bladder is in 
relation with the levator am and obturator mternus muscles, the vesieoprostatic 
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venous plexus, and the parietal layer of the pelvic fascia. In the male the 
posteroinferior portion or base of the bladder is separated from the rectum by 
the rectovesical fascia, the seminal vesicles, and the terminal portions of the 
vasa deferentia (Fig. 9) . The terminal portions of the ureters pass inteimal to the 
vasa and he between the terminal portions of the seminal vesicles and the bladder 
wall. In the female the bladder is separated posteriorly from the uterus by 
the uterovesical pouch of peritoneum. Below this pouch the bladder lies up- 
on the anterior surface of the cervix and the anterior surface of the vaginal 
wall. The bladder is in relation to the anterior layer of the broad ligament 
lateral to the ureters. Posteriorly and superiorly the bladder is separated from 
the pelvic colon and the small intestines by the peritoneum. Intestinovesieal 
fistulas occasionally result from inflammatory adhesions of the intestines to the 
peritoneal surface of the bladder. 

THE MALE URETHRA AND ITS SUPPORTING STRUCTURES 

Approximately the posterior half of the male urethra is surrounded and 
supported by the muscles and fascia of the perineum, and it is througli these 
structures that this portion of the urethra is approached for surgical treatment. 
The perineal structures are also of interest because of the relation they bear 
to the prostate, seminal vesicles, bladder, and rectum. 

The perineum occupies the entire pelvic outlet and is composed of the 
musculomembranous pelvic diaphragm and the soft tissues lying inferior to it 
(Fig 12) The pelvic diaphragm forms the floor of the pelvic cavity and is com- 
posed of the levator ani and coceygeus muscles, their aponeurotic vestments, and a 
dense transverse fibrous septum known as the triangular ligament. Most of 
the perineal structures anterior to the anus form a dense union between the 
anorectal junction and the apex of the prostate loiown as the central point 
of the perineum. At this point the bulbocavernosus, the sphincter ani, and 
the superficial transverse perineal muscles meet, and their aponeurotic fibers 
blend with the posterior fibers of the triangular ligament (Fig. 12) It is also a 
point of insertion for levator fibers that support the prostate. This central body is 
an important landmark in perineal surgery and on the surface corresponds to 
a point midway between the anus and the penoscrotal junction. 

The levator am muscles arise from the inner aspect of the pelvic wall from 
a point slightly lateral to the lower border of the symphysis anteriorly to the 
ischial spine posteriorly These broad muscle bundles descend obliquely down- 
ward and inward, forming a funnel-like structure, with the walls converging 
downward to the lower rectum and anal canal. 

The anterior fibers from the pubic bone pass beneath the prostate, some 
going to its capsule, some to the central point of the perineum and others to 
the front and sides of the rectum The posterior fibers of the levator ani 
pass the rectum, to be inserted in the side of the coccyx and to a fibrous band 
running from the coccyx to the anus. The coceygeus arises from the spine of 
the ischium and is inserted in the border of the coccyx in the same plane and 
continuous with the levator ani. 
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The intcnoi fibers of the lc\ator im muscles arise Inteial to the sjmphjsis 
on either side, lesMiig a hntus or defect m the mnsciihi diaphragm This 
space IS pnrtlj occupied bj the piostate, and the nponcuiosis uhich holders 
the mednl maigins of the muscles is adheicnt to the liter'll margins of the 
prostate, and is knoMii as the lateial pubopiostatic ligaments At the ipcx 
of the prostate the superior lajer of the tinngulai ligament helps to maintain 
the prostate and bladder uitliin the pcl\ie ca\it\ 



Pig 12 — Anatomy of the perineum (aftvr Spalteholz) (Campbell UroloEy Sol 1 \\ B 

Saunders Co Philadelphia 19S4 > 

The triangular ligament, or urogemtal diaphragm, consists of two lajers 
of fascia stretched across the pubie arch from one pubic ramus to the other (Figs 
9 and 13) It assists m closing the anterior portion of the pehic outlet, thereb\ 
separating the peh is from the perineum anteriorh The superior la\ er ot the tn 
angular ligament is not so w ell differentiated as the inferioi or supeifieial lai er It 
IS continuous through the interlevator cleft with the pehic fascia The inferior 
or superficial lajex is deficient immediatelj behind the subpubic angle The 
thickened free margin is known as the transverse perineal ligament Poste 
iiorlj, the two lajers of fascia blend with each other, with Colies’ fascia, and 
with the central point of the perineum This fusion of the fascial lajers of 
the perineum postenorlj forms two partlj closed areas, the superficial and 
the deep perineal compartments of the urogenital perineum 
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venous plexus, and the parietal layer of the pelvic fascia. In the male th 
posteroinferior portion or base of the bladder is separated from the rectum b; 
the rectovesical fascia, the seminal vesicles, and the terminal portions of th 
vasa deferentia (Fig. 9) . The terminal portions of the ureters pass internal to th 
vasa and lie between the terminal iiortions of the seminal vesicles and the bladde 
wall In the female the bladder is separated posteriorly from the uterus b; 
the uterovesical pouch of peritoneum. Below this pouch the bladder lies up 
on the anterior surface of the cervix and the anterior surface of the vagina 
wall. The bladder is in relation to the anterior layer of the broad ligamen 
lateral to the ureters Posteriorly and suijeriorly the bladder is separated fron 
the pelvic colon and the small intestines by tlie peritoneum. Intestinovesica 
fistulas occasionally result from inflammatory adhesions of the intestines to tin 
peritoneal surface of the bladder. 

THE MALE URETHRA AND ITS SUPPORTING STRUCTURES 

Approximately the posterior half of the male urethra is surrounded anc 
supported by the muscles and fascia of the perineum, and it is through thes( 
structures that this portion of the urethra is approached for surgical treatment 
The perineal structures are also of interest because of the relation they beai 
to the prostate, seminal vesicles, bladder, and rectum. 

The perineum occupies the entire pelvic outlet and is composed of th( 
musculomembranous pelvic diaphragm and the soft tissues lying inferior to if 
(Fig 12) The pelvic diaphragm forms the floor of the pelvic cavity and is com- 
posed of the levator ani and eoecygeus muscles, their aponeurotic vestments, and a 
dense transverse fibrous septum known as the triangular ligament. Most of 
the perineal structures anterior to the anus form a dense union between the 
anorectal junction and the apex of the prostate known as the central point 
of the perineum At this point the bulbocaAmrnosus, the sphincter ani, and 
the superficial transverse perineal muscles meet, and their aponeurotic fibers 
blend with the posterior fibers of the triangular ligament (Fig. 12). It is also a 
point of insertion for levator fibers tliat support the prostate. This central body is 
an important landmark in perineal surgery and on the surface corresponds to 
a point midway between the anus and the penoscrotal junction. 

The levator am muscles arise from the inner aspect of the pelvic wall from 
a point slightly lateral to the lower border of the symphysis anteriorly to the 
ischial spine posteriorly. These broad muscle bundles descend obliquely down- 
ward and inward, forming a funnel-like structure, with the walls converging 
downward to the loAver rectum and anal canal. 

The anterior fibers from the pubic bone pass beneath the prostate, some 
going to its capsule, some to the central point of the perineum and others to 
the front and sides of the rectum. The posterior fibers of the levator am 
pass the rectum, to be inserted in the side of the coccyx and to a fibrous band 
running from the coccyx to the anus. The eoecygeus arises from the spine of 
the ischium and is inserted in the border of the coccyx in tlie same plane and 
continuous with the levator ani. 
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hunts the coiUsc ol info(tnm niul o\ti iMsitton ol uiine uisinjr liom the 
bulbous uittbn 13) Iniwtiou \ml c\U.\M\s\tiou lu this uica distend the 

antcrioi superfienl conipaitmcnt of the perineum and extend to the sciotum, 
poms, and nntenoi abdonuinl Mall Infection is pi evented fiom extendm^t 
to the thighs b\ the attachment of Scaip'i’s fnstn to the fascia hta and fiom 
entering the deep compaitment of the perineum bj the infciior lajci of tiie 
Iriangulai ligament 

The supeifieial compaitment of the niogonit il pciincum confined between 
the inferior laver of the tnangnlai ligament and Colics’ fascia is dnidcd into 
two spaces bv a septum extending fiom Colles’ fascia to the i aplie of the bullio 
cavernosus muscle As stated above, its oiilj outlet is anterior Tins space 
cont uns the bulbous poitions o£ the uiclhta siitioundcd bj its cav cinous bodv , 
the roots of the coipora cavcinosa of the penis then ovcilving hulboc ivcinostis 
ind iseliioeavcrnosus Tnuselcs, and bianclics of the pudendal vessels and ncives 
that pierce the infciioi lajcr of the tuangnlai ligament to leaeh the space 
The corpora cavernosa of the poms arise from the mulpoition of the ischiopubic 
rami and extend upwaul and foivvaid, closcl> attached to the periosteum of 
the pubis and to the infciiui surface of the iriangulni hgamont Each cavci 
nous bod} is covcicd b} the ischiocavcinosiis nuiscic TIic hulbous uretlii i 
begins at the infcnot la}ci of the triantulai ligament, is soon invested with 
the corpus cavernosum of the uiethra and the bulbocavcmosns muscle, and is 
directed forward to form the central bodj of the penis Immcdiatcl} below 
the triangular ligament tlic urethra foi a shoit distance is fiee of mnsculir 
covering and presents a slight dilatation on its infenoi surf»icc known as tlio 
cul de sac of the bulb Infection of the nrctlira in this area postenor to a 
stricture ma\ result m periurethral abscess oi perineal phlegmon, sometimes 
infiltrating the superficial perineal compaitment and extending to the anterior 
abdominal wall Straddle injuries, forcing the urethra against the pubis or 
subpubie ligament, may cause rupture of the urethra in this area with ex 
trav asation of urine and blood mto the superficial perineal pouch 

The superficial transverse perineal muscles arise from the isehnl tuber 
ositics and pass medially and a little foiward to join the eential point of the 
perineum midwaj between the bulb of the urethra and the anus They occup} 
the most posterior portion of the superficial peuneal compaitment and are an 
important landmark m perineal surgerv The spaces on each side of the bulb 
ous urethra are trav ersed bj small branches of the pudendal v essels and nerv cs 
The deep compartment of the urogenital perineum lies between the lajeis 
of the trnngulai ligament This space is pnncipall} occupied bj the mem 
brvnous urethra and its sphincter muscle The deep transverse perineal mus 
cles mtimatel} connected with the supciior layer of the tinngular ligament 
traverse the spate behind the urethn The} arise from the isehnl rami and 
interlace in a tendinous raphe behind the stinted sphincter of the urethra 
The membranous urethra extends from the apex of the prostate to the 
inferior layer of the triangular ligament It is about one eentimetei long and 
lus two ind one halt contiraetus behind the subpubit ligaimiit It is fiimlv 
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The urogenital perineum extends from the symphysis pubis to the central 
point of the perineum just anterior to the anus and is limited laterally by the 
pubic ai’ch. It contains the membranous and Inilbous portions of the urethra 
and the muscular and membranous structures whicli give them support and 
protection The portion of the perineum posterior to the central point is called 
the postei’ior or anal perineum. These areas are related through their common 
levator substratum and are supplied in common by the internal pudendal ves- 
sels and nerves. Tliey participate jointly in the formation of the central point 
of the perineum 



Fig. 13 — Diagiam of fascia of tlie urogenital region ■\\liicli conflne.s and directs tlie course 
of suppurative piocesses in this area (Rediaun fioiii Eisendrath and Rolnick Urology, J B 
Lippincott Company ) 

Beginning at the surface of tlie perineum the superficial fascia is the first 
structure of surgical importance. This fascia consists of tivo layers. The outer 
layer is continuous ivith the fatty covering of the body. Over the perineum 
there is little fatty tissue but chiefly smooth muscle fibers which are continuous 
anteriorly with the dartos layer of the scrotum. The deeper layer, Colles’ 
fascia, is a dense membranous fascia covering only the urogenital region and 
attached laterally on each side to the periosteum of the pubic arcli (Figs 9 and 13) 
As previously mentioned, it is fused posteriori}^ with the base of the triangular 
ligament. Anteriorly, it is continuous over the scrotum and penis and along the 
spermatic cord to the anterior abdominal wall where it is continuous with 
Scarpa’s fascia, the deeper layer of the superficial fascia. This fascia forms 
a roof for the superficial perineal compartment of the urogenital perineum and 
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limits the tomsc ol inlcetmu ami t\ti n isition ot mine luisiii^, tiom the 
Intlbows \uctUr\ (Ihg 11) lufcUiou and c\U u isition iii tins ucn distend tlic 
anterior supcificnl eompnitmcnt of the pciincinn and e\tcnd to the seiotnni, 
penis, and anterior nhdominal tenll Infection is prcecntcd fioin cvteneling 
to the thighs b\ the attaclnncnt of Scaipa’s fascia to the fasci 1 1 ita and fioin 
entering the deep coinpaitnicnt of the porincum bj the infcrioi ln\(i of the 
tnangvdar ligament 

The superficial coinpartnieiit of the uiogeiut il pciincnm confined bcluecn 
the inferior la\ci of the tinngulat ligament and Colics’ fascia is dieided into 
tno spaces bj a septum extending from Colics’ fascia to the nplie of the hulho 
caternosus nuiselc As stated aboec, its on’\ outlet is nnteiior Tins spue 
contains the bnlbons pni lions of the nicthia svuionndcd bs its cascinous bod\ , 
the roots of the corjioia ea\cinosa of the penis, then oNCihing Inilhoc ucinosus 
and isclnoca\crnosus muscles, and blanches of the pudciidil \csscls and nerves 
that pierce the infciioi lajci of the tiiaugulai ligament to icacli the space 
The corpora cavernosa of the perns arise from the nndportion of tlic isrlnojuihic 
ramv and extend upvsaul and forwaid, eloscU attached to the pcuostcuin of 
the pnbis and to the infenor surfiec of the tiiangular ligament Lach caver 
nous body is covered bv tlie iscluocavcinosus nnisclo Tlio bulbous urcthi \ 
begins at th< infcnoi Injet of the tnangulai ligament, is soon invested with 
the corpus cavernosum of the urethra and the bnlbocavcinosus muscle, and is 
directed forward to foim the central body of the penis immedmteh hclow 
the triangular ligament, the urethra for a short distance is free of muscular 
covering and presents a slight dilatation on its infenor surface known as the 
cwl de sac of the bulb Infection of the urethra in this area postenoi to a 
stricture maj result in periurethral abscess or perineal phlegmon, sometimes 
infiltrating the superficial perineal compartment and extending to the anterior 
abdominal wall Straddle injuries, forcing the urethra against the pubis oi 
subpubic ligament, maj cause rupture of the urethra in this area with c\ 
trav asation of urine and blood into the superficial perineal pouch 

The supeificial transverse perineal muscles aiise from the ischial tuber 
osities and pass medially and a little forward to join the central point of the 
pemeum midvv ay betw ecn the bulb of the urethra and the anus Thej oceupj 
the most posterior portion of the superficial permeal compartment and are an 
important landmark in permeal surgerv The spaces on each side of the hull) 
ous urethra are trav ersed by small branches of the pudendal v esscls and nei v os 
The deep compartment of the urogenital perineum lies between the laycis 
of the triangular ligament This space is principally occupied by the mem 
bnnous urethra and its splunetcr muscle The deep transverse permeal mus 
cles intimately connected with the superior layer of the triangular ligament 
traverse the space behind the urethra They arise from the isehnl nmi and 
interlace in a tendinous raphe behind the stinted sphincter of the urethra 
The mcmbniious uictlira extends from the apex of the prostate to the 
inferior hj cr of the trnngulir ligament It m about one centimeter loim and 
lies t«o Olid one InU ecntimottis behind the snbinibie litmunt It is fliiiih 
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The urogenital perineum extends from the sympliysis pubis to the central 
point of the perineum just anterior to the anus and is limited laterally by the 
pubic arch. It contains the membranous and bulbous portions of the urethra 
and the muscular and membranous structures which give them support and 
protection. The portion of the perineum posterior to the central point is called 
the posterior or anal perineum. These areas are related through their common 
levator substratum and are supplied in common by the internal pudendal ves- 
sels and nerves. They participate .jointly in the formation of the central point 
of the perineum. 



Fip 13 — DiaKiam of fascia of tlie uroBcnltal leuion whicli conHnes and diiect.s tlie couiso 
of suppurative piocesses in tins ,uoa (Rcdiaun fiom ICisendiath and Rolniclc Uiology, J B 
Lippincott Company ) 


Beginning at the surface of the perineum the superficial fascia is the first 
structure of surgical importance This fascia consists of two layers. The outer 
layer is continuous with the fatty covering of the body. Over the perineum 
there is little fatty tissue but chiefly smootli muscle fibers which are continuous 
anteriorly with the dartos layer of the scrotum. The deeper layer, Colles’ 
fascia, is a dense membranous fascia covering only the urogenital region and 
attached laterally on each side to the perio.steuin of the pubic arcli (Figs. 9 and 13) . 
As previouslj" mentioned, it is fused postcr]orl 3 ’' with tlie base of the triangular 
ligament. Anteriorly, it is continuous over the sc vtum and along the 

spermatic cord to the anterior abdominal v ous with 

Scarpa’s fascia, the deeper layer of the su I forms 

a roof for the superficial perinea’ m - and 
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liiint'. tliL coin-NO «t intcctitm a«d e\tt.\\dSAUou ot uunc .\usmj: lioiu lliu 
bulbous motliia (Fig 1 1) Inftttion ami e\ti w ivition in tins uti distend tlic 
anteiior supcrficnl compaitmciit of the peiincum and CNteiuI to the sciotiim, 
penis, and antenor 'ibdoiiiiml nail Infection is prcstiitcd fioiii ovtcnding 
to the thisrhs bj the 'ittacliment of Scaipa’s fnstia to tlie fasen 1 itn and from 
entering the deep coiupartincnt of the periiieiiin l)^ the inferior lajci of the 
tnaiiguHr ligament 

The siiperficinl tompartment of the niogenital ptiniciiin tonfinod between 
the inferior lajei of the tiianguHr ligament uul Colics’ fascia is duideel into 
tw 0 spaces bj a septum extending from Colics’ fasei i to tbe i aphe of tlie bulbo 
ca^ernosus muscle As stated abo\c. Us oiih outlet is nntciior Tins space 
eont nns the bullions poitions of the methia smiouiukd bv its cascinous bod\, 
tbe roots of the coipota caseinosa of the penis, then o'Cilimg hiiliiocaseinosus 
md iscliiocaicrnosus muscles, and Inanehes of the piulcnd il \cssels and ncues 
that pierce the infenoi lasct of the tnangulai ligiment to leach the spnec 
The corpora caieinosa of the penis arise from the inulpoilion of the jschiopiibic 
ranu and extend up\vai<l and forward, clostli attached to the peiiostcum of 
the pubis and to the nifciioi suitace of the timnguhr ligament Inch en^er 
nous bodj is colored b\ the iscliiocaacinosus miistlc Tlit bulbous nrothia 
begins at the infonot la>ei of the tnangulai litamriil, is soon imcsled with 
the corpus coicriiosum of the urethra and the biilbocaicinosus miiselt, and is 
directed forward to fotm the central body of the peins Immediately below 
the triangular ligament the urethra for a short distance is fiee of muscular 
covering and presents a slight dilatation on its infcnor surface hnown as the 
cul de sac of the bulb Infection of the urethra in tins area postcnoi to a 
st-icture may result in pcimrctJiral abscess oi pcrintal phlegmon, sometimes 
infiltrating the superficial perineal compailmcnt and extending to the anterior 
abdominal wall Straddle injuries, forcing the iirctlua against the pubis or 
subpubic ligament, may cause rupture of the urethia in this area with ex 
tra\ asation of urine and blood into the superficial perineal pouch 

The superficial transverse perineal muscles arise from tlie ischial tuber 
osities and pass medially and a little foiwatd to join the central point of the 
perineum midway between the bulb of the urethra and the anus Tliev oecupv 
the most posterior portion of the superficial perineal compartment and arc an 
important landmark in perineal surgery The spaces on each side of the bulb 
ous urethra are trav ersed bv small branches of the pudendal v essels and nei v es 
The deep compartment of the urogenital perineum lies between tlie layers 
of the triangular ligament This space is piincipallv occupied by the mem 
branous urethra and its sphincter muscle The deep transverse perineal mils 
cles intimately connected with the superior layer of the triangular ligament 
traverse the space behind the urethra They arise from the isehial rami and 
inteilacc in a tendinous laphc behind the striated sphinetci of the uiethra 
The mcmbinious urethia extends from the apex of the prostate to the 
inferior layer of the triangular ligament It is about one centimeter }on^ and 
lies two and om half centimeteis behind the subpubic liganunt It is finnlv 
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The ■urogenital perineum extends from the symphysis pubis to the central 
point of the perineum just anterior to the anus and is limited laterally by the 
pubic arch. It contains the membranous and bulbous portions of the urethra 
and the muscular and membranous structures which give them support and 
protection. The portion of the perineum posterior to tlie central point is called 
the posterior or anal perineum. These areas are related through their common 
levator substratum and are supplied in common by the internal pudendal ves- 
sels and nerves They participate jointly in the formation of the central point 
of the perineum. 



Fig 13 — Diagiam of fascia of the urogenital region uiiicli confines and diiects the course 
of suppurative processes in this area (Redraun fioin Eisendratli and Rolnick Urology, J B 
Lippincott Company ) 


Beginning at the surface of tlie perineum the superficial fascia is the first 
structure of surgical importance. This fascia consists of two layers. The outer 
layer is continuous with the fatty covering of the body. Over the perineum 
there is little fatty tissue but chiefly smooth muscle fibers which are continuous 
anteriorly with the dartos layer of the scrotum The deeper layer, Colles’ 
fascia, is a dense membranous fascia covering only the urogenital region and 
attached laterallj' on each side to llie periosteum of the pubic arch (Pigs 9 and 13) . 
As previousl.y mentioned, it is fused poslcriorij' with tlie base of the triangular 
ligament. Anteriorly, it is continuous over the scrotum and penis and along the 
spermatic cord to the anterior abdominal wall where it is continuous with 
Scarpa’s fascia, the deeper layer of the superficial fascia. This fascia forms 
a roof for the superficial perineal compartment of the urogenital perineum and 
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limits tlic couise ot infection aiul c\ti uasation ol uiiiil uisiii" lioni tin. 
Inilbous uietlud (Fig li) Inlcttion nid cxtiuisition n\ tins cUC\ distend tlic 
anterior supcrfiei'il conipaitnient of the peiiiiciiiu *11111 extend to the scrotum, 
penis, *ind 'intcnoi abdominal nail Infection is prc\entcd from extending 
to the thighs b> the attachment of Scaipa’s fascia to the fascia lata and from 
entering the deep compaitmcnt of the perineum hj the mfenoi lasei of the 
triangular lig iment 

The superficial compaitment of the uiogciiital peiinciim lonfiued betneen 
the inferior lajor of the triangular ligament and Colics* fascia is disidcd into 
two spaces bj a septum extending from Colics’ fasci i to the raphe of the bnlho 
casernosus muscle As stated abo\e, its oiilj outlet is antenoi Tins space 
contains the bulbous poitions of the metlna suiioiiiulcd b\ its ca\cinous bod\, 
the roots o£ the corpora ca%cri\os'\ of lUc peuis, theu o\ei\>u\g \nvlboca%cvuosus 
and isclnocarernosus muscles, and blanches of the pudendal \c&scls and nerves 
that pierce the infcrioi la\ei of the tnaiigul ii ligament to icach the space 
The corpora cavernosa of the penis arise from the midportion of the ischiopubic 
rami and extend upwaid and foiwaid closch attached to the pciiostciim of 
the pubis and to the inferior suiface of the triangnlai liganunt Each caver 
nous bodj is covered bj the isehiocavernosus muscle The bulbous urethri 
begins at the inferior lajer of the tnangulai ligament, is soon invested with 
the corpus cavernosum of the urethra and the biilbocavcrnosus muscle, and is 
directed forward to form the central body of the penis Immediately below 
the triangular ligament, the urethra for a short distance is free of muscular 
covering and presents a slight dilatation on its infenor surface known as the 
eiil de sac of the bulb Infection of the urethra in this area posterioi to a 
stricture may result in periurethral abscess or perineal phlegmon, sometimes 
infiltrating the superficial penneal compartment and extending to the anterior 
abdominal wall Straildle injuries, forcing the urethra against the pubis or 
siihpubie ligament mav cause rupture of the urethra m this area with ex 
travasation of urine and blood into the superficial perineal pouch 

The supirficial transverse perineal muscles arise from the ischial tuber 
osities and pass medially and a little forward to join the central point of the 
perineum midway between the bulb of the urethra and the anus They oceupv 
the most posterior portion of the superficial perineal compartment and aie an 
important landmark in perineal surgery The spaces on each side of the bulb 
ous urethra are trav ersed by small branches of the pudendal v essels and nei v cs 
The deep compartment of the urogenital perineum lies between the Hyeis 
of the triangular ligament This space is prmcip ilh occupied by the mem 
hranous urethra and its sphincter muscle The deep transverse perineal mus 
cles intimately connected with the superior laver of the triangular ligament 
traverse the space behind the urethra They arise from the ischial nmi and 
interhce in i tendinous raphe behind the stxiatcd sphmetei of the urethra 
The membianous urethra extends from the apex of the prostate to the 
inferior laver of the triangular ligament It is about one centimeter long and 
lie-, two and one halt centimeteis behind the subpubic lii,imcnt It is iirmh 
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fixed to the triangular ligament and, consequently, is often ruptured when this 
ligament is torn as a result of fracture of the pelvis The membranous urethra 
may also be injured when forced against the subpubie ligament by a severe 
blow on the perineum. 

The deep compartment of the urogenital perineum also contains Cowper's 
glands whose ducts pierce the inferior layer of the triangular ligament and 
enter the bulbous urethra. The internal pudendal vessels and the dorsal nerve 
of the penis traverse this area. This compartment lies directly beneath the an- 
terior extension of the ischiorectal fossa Avhich runs toward the pubis between 
the deep layer of the triangular ligament, the anterior portion of the levator ani, 
and the medial surface of the obturator internus muscle. Extravasation and 
suppuration into the deep compartment usually extend upward into the pre- 
vesical area, hut may find their way into the ischiorectal fossa and pomt in the 
anal perineum 

The pendulous portion of the urethra occupies a very superficial position 
in the ventral groove hetAveen the corpora cavernosa of the penis (Pig. 12) It is 
coA^ered hj'’ a thin laj'^er of cavernous tissue, tAvo layers of fascia, and the skin In- 
cision into the pendulous urethra is aAmided AA’^hencA-er possible because of the tend- 
ency to persistent fistula. Strictures occurring in this area are treated by 
dilatation or internal urethrotomy. Because of its protected position and mo- 
bility, it is not often injured. 

THE FEMALE URETHRA 

The female urethra is about one and one-half inches in length, and runs 
obliquely doAvuAvard and forAvard from the neck of the bladder to the external 
urinary meatus CoA’^ered by the anterior Amginal Avail, it perforates the tAvo 
layers of the triangular ligament, and curves slightlj' foi’Avard. It is Avider 
and more distensible than the male urethra. Embryologically it corresponds 
to the posterior portion of the male urethra. 

The urethral Avail is composed of mucous, submucous, and muscular coats 
The mucous coat consists of stratified squamous epithelium and is throAvn into 
longitudinal folds. It contains many small lacunae and mucous glands The 
submucous coat is made up of loose connecthm tissue and blood vessels. The 
muscular coat is composed of an internal longitudinal layer and an external 
circular laj'er of nonstriated muscle fibers Additional fibers continuous AAdth 
the internal sphincter of the bladder surround the proximal end The com- 
pressor urethrae muscle, a layer of striated muscle fibers, surrounds the urethra 
betAveen the layers of the triangular ligament. The urethral meatus is situated 
in the A'estibule of the A'uh’a betAveen the clitoris and the vagina The lips of 
the meatus are tAvo prominent folds of mucous membrane, on the surface, or 
just inside, of Avhich the orifice of Skene’s glands are located. 

The blood supply is derived from the internal pudic, the inferior vesical, 
and the uterine arteries. The veins drain into the perivesical or piidenal plexuses 

The lymphatics drain into the inguinal nodes and into the pelvic and hypo- 
gastric nodes 
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Tile ncncs arc supplied the piulic the Roiutofcmonl and the \csical 
plexus of the sjmpatlictie 

THE PENIS 


The penis is composed of three crottile bodies, two corpon caxernosa 
which are of equal size and he on the same plane nnd the coipus spongiosum 
which IS a smaller bod\ l\mg bcntalh the two eoijioia ca\cinoxa (Fig 14) llaeh 
of these bodies is ot a ^ascul ir, spongthkcstiuotiito, and co%eicd b^ a dinse libro 
elastic sheath These cicctile bodies ha\c then origin in the supeificial com 
partniLiit of the urogenital perineum and after passing foiwaid and upwaid 
become firmh united at the apex of this compaitincnt just beneath the pubic 
angle The roots of the coipora caxernosa aiisc from the mulpoition of the 
ischiopubie rami and arc adherent to the descending' lami of the pubes and to 
the inferior surface of the tiiangulni ligament The fixed poitious of the cor 
pora ca\ernosa are co'crod b\ the ischiocixcinosus muscles which arise from 
the ischial tuberosities and are inscitcd into the sides and imdeisiufacts of 
the fascial co\eungs of these caxeinous bodies 

The corpus spongiosum surrounds the urcthia from the triangular ligament 
to the meatus It begins as an expanded jiortion witli the bulb attached to the 
undeisuiface of the triangular ligament and hnig between tlie consciging 
corpora cavernosa Beneath the pubie angle it becomes intimatelj attached in 
the ventral groove between the corpora cavernosa as thev join to form the 
body of the penis The corpus spongiosum is covered through its perineal 
coarse b> the bulboeavernosus muscle wlucli aiiscs from the central point of 
the perineum, passes upward and forward, and suriounds the bulb 

The bodj of the penis begins beneath the angle of the pubis to which it is 
attached by firm bands of connective tissue The two laiger bodies, the coi 
pora cavernosa, he side b\ side, with the corpus spongiosum m the ventral 
groove beneath them The cavernous bodus teiminate in lounded extremities 
which are capped bj the gicatlv c\pande<l end of the coipus spongiosum, the 
glans penis (Figs 14 and 15) 


The glans penis is a conehke bodv with an expanded posteiior bonier, the 
corona glandis, and a grooved undcrsmiice which receives the attachment oi 
the frenum At the summit there is an anteroposterior slit, the meatus of the 
urethra The glans is covcied bj a delicate, sensitive, seinimucous membrane 
which contains numerous sebaceous glands 


Each of the erectile bodies is surrounded by a dense fibroclastie slieath, 
the tunica albuginea, the trabeculae of which surround the blood spaces Injurj 
of this fibious sheath causes profuse bleeding from the underlvmg cavernous 
tissue If the wound is not carefully repaired, permanent deformity of the 
penis may result As a result of disease or prolonged engorgement, blood may 
become coagulated in the cavernous spaces causing prolonged and painful 
pnapism The condition can usually be relieved by aspirating the blood spaces 
through a Urge needle The tunica albuginea is somewhat thicker between the 
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corpora cavernosa, forming a filirous partition or septum. By careful dissection 
the corpora may be separated one from the other without injury to the 
cavernous tissue. 

All three cavernous bodies are bound together by an elastic sheatli known 
as Buck’s fascia. It completely covers the rounded extremities of the corpora 
cavernosa and is firmly attached to the base of the glans. It is fused with the 
fibers of the suspensory ligament and is continued backward in the perineum to 
the posterior margin of the triangular ligament (Fig 9) . 


Infernal spermatic a and vv 

,c(_ 



Klf,' 11 — Penis nnd te.stes (after Spalteliolz) (Campbell. Urolopj', Vol 1, W B .Sniinilem 

Co. Phll.Klelpliia. ISSI ) 

The suspensoiy ligamenl is a dense band of fibers from the front of the 
svmpliysis pubis* which e.xtends to and blends vi(h Iho fibrous sheath of the penis 
at the liase of its mobile portion. Colics’ fascia invests the penis just beneath 
the skin and is continuous over the .scroluin and perineum. 
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is an effective means of preventing carcinoma of the penis in later life. The 
blood supply of the penis is very abundant with liberal anastomoses between 
the terminal branches of the different arteries. This is an important considera- 
tion when operating upon the organ or when it has been severely lacerated or 
incised. Very severe injuries can often be repaired with excellent results. 

The major portion of the blood supply is derived from a branch of the inter- 
nal pudendal artery which enters the base of the urogenital triangle and splits 
into the paired bulbo-urethral, dorsal, and cavernous arteries (Fig. 12) . The bulbo- 
urethral arteries accompanj’- the urethra to the glans where they anastomose 
with the terminal branches of the dorsal arteries. The dorsal arteries pass 
along the dorsum of the penis between Buck’s fascia and the tunica albuginea 
in company with the dorsal nerves and veins. In addition to twigs to the fascia 
of the penis and anastomotic branches to the erectile bodies, it .supplies the 
glans penis. The main supply to the corpora cavernosa is from the cavernous 
arteries which enter the cavernous bodies about where the crura unite and 
traverse them somewhat eceentrieall}’^ to the median .side of their axi.s. The 
penis also receives superficial arteries from the external pudic branches of the 
femorals and small branches from the .superficial perineal arteries. The skin 
of the terminal portion of the penis including the prepuce is supplied chiefly by 
branches from the dorsal arteries. 

The veins consi.st of a .superficial and a deep group. The .superficial veins 
emptj’- for the most part into the superficial dor.sal vein which passes back 
beneath the .skin to the pubis and either divides into branches which enter the 
internal saphenous or femoral veins on each .side or joins the deep dorsal vein 
of the penis. The deep dorsal vein begins above the corona by the union of 
two branches which receive blood from the glans and prepuce and courses 
along the dor.sum of the penis in the groove between the corpora cavernosa and 
beneath the deep fascia It receives tributaries from all three erectile bodies. 
M the base of the penis it passes between the STiperficial and deep parts of the 
suspensory ligament. This ve.ssel continues beneath the .subpubic ligament, 
divides into two branches, and terminates in the periprostatic plexus. 

The nerves of the penis follow practically the same course as the arterial 
supply. They are supplied by branches of the perineal nerve which arise from 
the internal pudendal There are also .sympathetic fibers to the blood ve.ssels 
and muscle of the erectile tissue from the hj^iogastric plexus through the pro.s- 
tatic plexus to the cavernous plexus where they join the dorsal nerves of the 
penis for distribution. 

The penile Ijunphatics are particularly important in relation to carcinoma 
of the penis. They are collected into two main groups. The .superficial group 
begins within the skin of the prepuce and frenum and forms channels which 
accompany the superficial dorsal vein. They receive branches from the entire 
skin of the penis and drain into the iliac nodes. The deep group begins as a 
network in the glans penis and forms channels that accompany the deep dorsal 
vein. They receive branches from the deep .structures of the penis and drain 
into the inguinal nodes and from there to those along the external iliac vein. 
In .some cases the lymph drainage from the penis is to nodes located over 
Scarpa's triangle (Fig. 11). 
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THE SCROTUM 

Tlie scrotum, uliicli contnus nml pioleels the tcsticks nud the distnl por 
tion of tlio spcriuitit- cords, is coiiiposetl of skill, iiiusilc, tikI connects g tissue 
rite skin IS thin nnd clastic, sutl noimnll^ tin own into folds It is usuall> 
deeply pigmented, tliinlj co'cicd witli liiii, and contains numerous large 
sebaceous glands The surface of the sciotuni is di\ idcd into tu o lateral hah cs 
ba a shglit ridge, the laphc, which is continuous with the laphe on tlic aentral 
surface of the penis and extends backward to the inns The raphe o\erlies 
the muscular septum which dnulis the seiotiim info two pouches, one foi cieh 
testicle and its co\eriiiK (Fig 14) 

The dartos muscle imincdiatel} hencatli and mtinmtclj associated witli the 
skm IS a smooth, thin la^cr of in\oliintai> muscle and fascia, host deaeloped 
m front and at the sides It is continuous posteriori) with the supcifienl 
perineal or Colics’ fascia, in front with the siispensoi) ligament of the penis 
and fascia of tlic abdomen and gioin, and is attached to the ischiopubic lami 
at the sides This arrangement of the diitos la>ei explains the extension of 
periurethral phlegmon and cxtiaxasation of utme from the perineal area into 
the scrotum and the subcutaneous ccllulni area of tlic abdomen The septum 
which divides the scrotum into right and left pouches is derived from the 
dartos and limits a scrotal effusion to tlic space in which it arises The daitos 
IS the contractile portion of the scrotum Its fibers aie placed at light angle 
to the fibers of the derma, which explains the tendenev of the skin edges of the 
scrotum to turn m when incised and requiic special cnio in suturing Beneath 
the dartos is a lajer of loosel) consliuclcd connective tissue (Cowpor’s fascia) 
which permits the testicles and then fascial investments to move fioelj within 
the scrotum and to be easil) separated from the scrotum when the skin and 
dartos have been divided It is within tins loose tissue that extravasations 
from the perineal poition of the uiethra accumulate, and it is the arci through 
which infection and extravasated urme extend upward beneath the skin of 
the abdomen 

The blood supplv of the scrotum is derived from the external and internal 
pudic arteries and the cremasteric branch of the deep epigastric artery The 
veins aecompanj the corresponding arteries The nerves are the ilio inguinal, 
the superficial brancli of the mteiiial pudic, the infciior pudendal bianeh of 
the small sciatic, and the inguinal branch of the genitocrural The Ijmphatics 
of the scrotum drain into the inguinal and femoral nodes 

The spermatic cord is the pedicle of the testicle It extends from the 
internal abdominal ring thiough the inguinal canal into the scrotum and is 
connected to the posterior surface of the testicle (Figs 14 and IG) Tiie structures 
comprising the spermatic cord are the vas deferens and tlie blood vessels nerves 
and Ivmphatiesof the cord, and testicle The structures aie hold together bj loose 
connective tissue and incased in a sheath composed of the same muscular and 
fibrous structures that cover the testicle The portion of the cord Ijmg within 
the inguinal canal is readilj exposed bj dixidmg the skin, superficial fascia, 
and the aponeurosis of the external oblique muscle bv an incision parallel to 
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and about an inch above Poupart’s ligament. Below the external ring the 
cord may be expo.sed by an incision through the anterior surface of the 
scrotum. The incision most frequently employed to expose the cord in this 
area begins about an inch below the external inguinal ring and extends down- 
ward a sufficient distance for adequate exposure. The median raphe of the 
scrotum is a much less vascular area and an incision extending downward from 
the penoscrotal junction gives easy acce.ss to the scrotal portion of the cord. 

THE TESTICLES 

The testicles with their closely attached compact masses of collecting 
tubules, tlie epididymides, are loosely .suspended within the scrotum by the sper- 
matic cords and their investing tunics and are attached to the base of the 
scrotum by the remains of the gubernacula testis, the .scrotal ligaments (Pig. 16) 
These ligaments must be divided before the testicles can be delivered from the 
scrotum. 

The testicles are oval grayish white bodies, normally about equal in size, 
composed of the seminiferous tubules incased in a dense sheath. The tunica 
albuginea is prolonged inward to form septa that divide the gland into conical 
lobules of varying size and number. Within these lobules the seminiferous 
tubules are supported by a fine network of fibrous tissue. At the apex of these 
lobules the tubules unite to form twenty or thirty tubes, the vasa recta, Avhieh 
enter the mediastinum testis and form an irregular plexus, the rete testis 
From this plexus twelve to twenty tubules called the vasa efferentia emerge 
and enter the head of the epididymis The testicles are oval in shape and 
weigh twenty to thirty grams. The average dimensions are 1% inches long, 
1)4 inches anteroposteriorly and 1 inch laterally. The anterior and lateral 
surfaces are free and covered entirely by the visceral layer of the tunica 
vaginalis. The posterior surface is covered partly by the visceral layer of the 
tunica vaginalis and partly by the epididymis (Fig. 1 4) 

THE EPIDIDYMIDES 

The epididymides are long narrow structures originating at the apex of the 
testicle where the ductuli efferentes pierce the tunica albuginea. They consist 
of three portions, (1) the globus major or head, (2) the corpus or body and 
(3) the globus minor or tail. The 12 to 15 ductuli efferentes become the coni 
vasculosi, which form the globus major of the epididymis The body of the 
epididymis which is separated from the testicle by the visceral layer of the 
tunica vaginalis is composed of the closely packed convoluted canal into which 
the coni vasculosi empty. The lower portion of the epididymis globus minor is 
directly connected to the testicle and continues as the vas deferens (Fig. 14) 

THE VAS DEFERENS 

The vas deferens is a thick-walled, fibromuscular tube lined with eiliated 
columnar epithelium. It ascends from the tail of the epididymis lying behind 
the vessels of the spermatic cord. At the internal abdominal ring it passes 
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do\\n\\ar(l bcliuul the liluldei, crosses the uietci, and joins the duct of the 
seiminl sesiclc to foim tlic ejicnlaton duct Its entne length is about 18 
inches (Figs 9 and 15) 

VESTIGIAL STRUCTURES 

Se\cral small \cstignl structures aie found ittaehed to or ncai the testicle 
and epididjmis The sessile hjdnlid of Moigagiu, sometimes called the ap 
pendix testis, is situated on the antenoi base of the supciior pole of the testicle 
near the globus majoi of the ejmlidMius (Fig 14) Although disciibcd as sessile it 
is otten pedunculated It is ot surgicd iiiteust bcciusc ot the occasioinl torsion 
of the pedicle which causes acute pain .and ttndeniess of the testicle similar 
to, but less sc\eie than, the sjmplonia ot toision of the spcimatie coid The 
hjdatid of Slorgagni icpiesents the leiniiiis of the ciamal ends of the Mul 
lerian ducts 
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and about an inch above Poupart’s ligament. Below the external ring the 
cord may be exposed by an incision through the anterior surface of the 
scrotum. The incision most frequently employed to expose the cord in this 
area begins about an inch below the external inguinal ring and extends down- 
ward a sufficient distance for adequate exposure. The median raphe of the 
scrotum is a much less vascular area and an incision extending downward from 
the penoscrotal junction gives easy access to the scrotal portion of the eord. 

THE TESTICLES 

The testicles with their closely attached compact masses of collecting 
tubules, the epididj^mides, are loosely suspended within the scrotum bj’’ the sper- 
matic cords and their investing tunics and are attached to the base of the 
scrotum bj^ the I’emains of the gubernaeula testis, tlie scrotal ligaments (Pig. 36). 
These ligaments must be divided befoi’e the testicles can be delivered from the 
scrotum. 

The testicles are oval grayish white bodies, normallj’^ about equal in size, 
composed of the seminiferous tubules incased in a dense sheath. The tunica 
albuginea is prolonged inward to form septa that divide the gland into conical 
lobules of varying size and number. Within these lobules the seminiferous 
tubules are supported by a fine network of fibrous tissue. At the apex of these 
lobules the tubules unite to form twenty or thirty tubes, the vasa recta, which 
enter the mediastinum testis and form an irregular plexus, the rete testis. 
From this plexus twelve to twenty tubules called the vasa efferentia emerge 
and enter the head of the epididymis. The testicles are oAml in shape and 
weigh tiventy to thirty grams The average dimensions are inches long, 
114 inches anteroposteriorly and 1 inch laterally. The anterior and lateral 
surfaces are free and covered entirely by the Ausceral layer of the tunica 
vaginalis. The posterior surface is covered partly by the Ausceral layer of the 
tunica vaginalis and partly by the epididymis (Pig. 14) . 

THE EPIDIDYMIDES 

The epididjTuides are long narrow structures originating at the apex of the 
testicle Avhere the diietuli efferentes pierce the tunica albuginea. They consist 
of three portions, (1) the globus major or head, (2) the corpus or body and 
(3) the globus minor or tail. The 12 to 15 ductuli efferentes become the coni 
vaseulosi, which form the globus major of the epididymis The body of the 
epididj^mis which is separated from the testicle by the Ausceral layer of the 
tunica Amginalis is composed of the closely packed convoluted canal into Avhich 
the coni vaseulosi empty. The lower portion of the epididymis globus minor is 
directly connected to the testicle and continues as the vas deferens (Pig 34). 

THE VAS DEFERENS 

The vas deferens is a thick-walled, fibromuseular tube lined with ciliated 
columnar epithelium. It ascends from the tail of the epididymis lying behind 
the vessels of the spermatic cord. At the internal abdominal ring it passes 
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oi striped muscles It co\eis tUc cord aud testicle sud is attached to the dartos 
hier opposite the lower c\trcmit\ 

The External Spermatic Fascia — The c\toiinl spcnmtic (intercolumnnr) 
^^scn js the outer toicriu" of the testicle and the scrotal poition of the sper 
matic cord At the external inguinal opening it coincides with the fibious 
bands tint arch oicr the external inguinal ring 

The Arteries — Each testicle and cpidulMiiis is supplied bj three nrteiies 
which tleseond as a pait of the speimatic coid and gne off branches to the 
structures of the cold (Fig 14) The intcmil spnnintic wlnth is the piiiuipal 
arten of the tisticle arises fioiu the lorta just IkIow the iiual aitciics and, aftci 
suppljmg a branch to the uicter, enters the ingiuiml canal with other struc 
tures of the cord and joins the testicle on the medial side of the hodi of the 
epidicljmis A small bianch goes to the head of the cpiduUmis Tlie defctcii 
tial arten is a branch of the snptiioi \esical It aecompames the i.as defeicns 
and supplies the lower portion of the cpididMuis Tlie cicmastcric artcrj is a 
branch of the deep epigastric and runs in the sheath of the coul to the lowci 
pole of the testicle and epiduljmis 

Anastomosis is Known to occur between the Ihice aiterios supphing the 
epididvmis and testicle and tbcorcticalh if one is juesened the blood siipplj 
should be maintained Piacticallv diiisum or ligation of the spermatic arttij 
results in atrophj or necrosis of the testicle in most cases 

Veins — The scins emerge from the testicle and epulid>mis nnd ivm n 
parallel course with the arteries The spennatie \cin foims the pampiniform 
plexus which is remarUable for the number, si7c and tortuositj of the \enous 
trunks and their tcndcnoi to bceonu aaricosc (Fig 14) Tlicic is an antenoi or 
spermatic group surrounding the spcinniic aiteiv and a postcnoi oi defi-icnt 
group more intimatelj associated with the \as defeicns The anterior group 
IS usuallj miohcd m laricoecle ^^hen opeiatmg foi lancoecle the surgeon 
must be careful to aioid the spermatic nileu The plexus tenninntcs at the 
internal ring in a single trunk winch enters the renal icin on the loft side and 
the vena cai a on the right llie entrance of the i eiu at the right angles to the 
renal %ein on the left and tht occasional absence of a lahe on this side are 
considered contributing factopj* to left sided \arieocclc 

The Lymphatics — The I>mpliatics of the testicle and epididjmis pass up 
ward within the spermatic cord and enter the pieaoitic Ijmph nodes Tlicre 
IS no hmpli drainage from the testicle epiduhmis or tunica aagmalis to the 
inguinal nodes These arc ongiinlh mtra ahdomiiial stiuctuics and ictam 
their oiiginal intia abdominal connections This fact is important m the tioat 
ment of malignant disease of the testicles and cord 

Nerves— The nerves of the testicle aecompanv the spermatic aiterj and 
\ as deferens and arise fiom the reii il and aoitie svmpathetic plexuses 

THE PROSTATE 

Tlie prostate is a musculoglaiidular organ situated between tlie neck of 
the bladder and llic triangular ligament and surrounding tiie first portion of 
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The appendix epididjanis or ijedunculated hydatid when present is at- 
tached to the globus major of the epididymis. Thej’^ are regarded as detached 
efferent ducts The paradidymis, or organ of Giraldes, is a small body com- 
posed of a group of rudimentary tubules situated in the lower portion of the 
spermatic cord, just above the globus major (Fig. 14). It is a remnant of para- 
genitalis or remains of the Wolffian body. Cysts arising from these tubules appear 
separate from the testicle or epididymis. 

The vasa aberrantia of Haller are small bodies located in the middle of the 
epididymis and testicle and are vestigial remnants of the Wolffian duct. 

The superior vas aberrans, when present, is an anomalous vas efferens 
from the rete testis which instead of becoming one of the coni vasculosi ends 
blindly. These blind duets are the usual cause of spermatocele. 

THE TESTICULAR TUNICS 

As the testicles descend they become iiiA’^ested with peritoneal and fascial 
coverings which permit pliability and freedom of motion, thereby affording 
considerable protection against injury. The coverings are independent on the 
two sides and are derived from the following sources, the tunica vaginalis 
from the peritoneum; the infundibuliform or internal spermatic fascia from 
the transversalis muscle; the cremasteric fascia from the internal oblique 
muscle and the intereolumnar or external spermatic fascia from the external 
oblique muscle. 

The tunica vaginalis is the lower end of the tube of peritoneum which is 
carried into the scrotum with the testicle. The inner or visceral layer is 
closely attached to the testicle and epididjmiis investing them completely 
except small areas at the head and tail of the epididymis where the two organs 
are in contact and posteriorly where the Amssels and nerves of the cord enter 
and emerge toward the lateral surface of the testicle the visceral layer dips in 
between the testicle and epididymis forming a pocket, the sinus epididymis. 
The outer or parietal layer of the tunica Amginalis lines, and is closely adherent 
to, the infundibuliform fascia. A potential caAuty exists between the parietal 
and visceral layers of the tunica Amginalis. When this cavity is distended Avith 
fluid it is knoAvn as a hydrocele. Normally that portion of the peritoneal tube 
aboAm the testicle becomes obliterated and remains as a thin fibrous structure 
among the contents of the spermatic coi’d Failure of this tube, the funicular 
process, to become obliterated may permit the formation of a congenital hernia 
or hydrocele. Incomplete obliteration may result in a hydrocele of the cord 
Avhen the central portion remains patent or hernia Avhen the tube remains 
patent to the peritoneal cavity. 

The Internal Spermatic Fascia. — The internal spermatic (infundibuliform) 
fascia is a delicate layer of connectiA’-e tissue Avhieh closely iiiA'^ests the elements 
of the cord and testicle It is the immediate coAmring of the tunica Amginalis 
Avith Avhich it is closely fused. 

The Cremasteric Fascia. — The cremasteric or middle fibrous layer is com- 
posed of strong laminae of areola and elastic tissue interspersed Avith bundles 
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DIAtiNOSLS 

There is no other liruicli of snif,ei\ in uliich 'i inoie ntcurafe diagnosis is 
possible tlnn in niologj, noi m which pitopcntivc and postopentno ticat 
ment ofTtis so imieli in udiu mg the )i i/iids ol opt r it ion Tlic di ignosis ol dis 
eases of the i,ciiitoiuiini\ oit^ins is rcielitd In cooidiii ition of the histoit, the 
general c\ munition, the e\t<iinl cxmiuiation ot t!ic uiogtmtil oig.ins, lilioia 
tort tests, and, when ncccssm, In \ ia\ and ctstostopic c\ imimtions 

History 

A thorouth histoij is the fiist step in aiiiving at an aceuiatc diagnosis 
It should include the chief complaint and pusent illness, tlie past historj, 
and the familj history of the patient 

The patient suffoting with suigical disease of the gcnitominarj tract 
usuallj complains of pain, hcmalinia, tumor, oi disUnbance of the bladder 
function 

Pam — It IS essential to note the character and location of the pain, its 
duration and the ciicumstantcs that influence it Dull aching pam in the 
lumbar region, increased bj txcicisc, is often caused bj chrome inflammation 
or distention of the kidnc> such as m tuherculosis, lodioncphrosis oi large 
calculi with infection Acute cutting pain beginning near the costoieitebial 
angle or in the upper quadrant of the abdomen and ladiatmg downward along 
the course of the uicter indicates an obstnictnc lesion in the kidncj pehis or 
ureter, usuallj a mo\able stone Chronic obstruction of the ureter such as a 
kink OI stricture causes continuous dull pain in one oi both Sides of the lower 
abdomen, often radiating to the opposite side or down the leg and in women, 
more see ere during menstinal pciiods Ureteral lesions both acute and chrome 
arc often accompanied b> frequenej of urination Dull pain in the hjpogas 
tnum may be caused bj cjslitis stone, or distention of the 1)1 iddcr Patients 
with large Huuner’s ulcers usually complain of sestic suprapubic pain Dull 
pain in the inguinal region, oxer the sacrum or in the perineum, most fre 
quentlj indicates inflammation of the piostate or seminal \esielcs Penneal 
pam IS often severe in prostatie calculi and acute infections of the gland In 
acute epididymitis pam and tendcniess may be felt in the groin before atten 
tion IS called to the epididymis Pam in the anterior urethra often results 
from inflammation of the prostate or bladdci spbineter aita Stone m the 
bladder frequently causes severe pain along tbe anterior methra and in the 
glans penis ^\ hen stone is present both pam and licipiencv of urination are 
increased by exertion 
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the urethra. Its apex is situated forward aiid its base toward the rectum from 
which it is separated by an extension from the pelvic fascia, the fascia of 
Denomdliiers (Fig 9). It weighs from 16 to 24 grams and is about one and one- 
half inches in its longitudinal and transverse dimensions and three-fourtlis of an 
inch thick. The ejaculatorj’^ ducts enter the base of the gland at its postero- 
lateral angles and emei’ge on each side of the orifice of the utricle (Figs 9 and 10). 
That portion behind the ducts is knoum as tlie posterior lobe; the portion in front 
of them is divided into tAvo lateral lobes, and an anterior and median lobe. The 
prostate contains both longitudinal and circular fibers Avhich are intimately 
connected Avith the musculature of the bladder. The circular fibers surround 
the urethra. The glandular structure is composed of compound tubular glands 
supported by a fibromuscular netAvork. The glands form about tAventy ducts 
Avhich enter the urethra on each side of the vei’umontanum. The prostate is 
encased in a dense fibrous capsule and is supported b 3 ’- the puboprostatic liga- 
ments and the anterior fibers of the leAmtor ani muscle. Its arteries are 
branches of the internal pudic, middle hemorrhoidal, and inferior Amsical. The 
veins after forming a plexus on the sides and base enter the internal iliac Amin 
The nerve supply comes from the hj’^pogastrie plexus. 

THE SEMINAL VESICLES 

The seminal vesicles, tAvo in number, lie above the prostate, adherent to 
the base of the bladder, and are separated from the rectum bj’’ the fascia of 
DenonA’illier (Fig. 9). Each A'esicle consists of a thin-AA'alled fibromuscular tube, 
four to six inches in length, closed at one end and coiled upon itself to form an 
irregular, crescent-shaped pouch, about an inch and a half long, and flattened 
anteroposteriorly. The rasa deferentia pass along the base of the bladder 
betAveen the seminal vesicles and unite AAuth the ducts of the Amsicles at the 
base of the prostate to foimi the ejaculatory ducts. 

The arteries are branches of the inferior vesical and middle hemorrhoidal. 
The A*eins accompanj’" the arteries and join the prostatic plexus The lymphatics 
drain into the iliac nodes, and the neiwes come from the hj'pogastilc plexus. 
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Disturbance of the Bladder Function ^rrcquency of urination, tlysurn, 
difficult urination and incontinence of urine conipiisc the largest number of 
urological complaints The causatiie lesion of frequenej of urination ma\ be 
found in an\ part of the urinarj ti act oi related organs 

Strictures, inflammation or stone lU the ureter at times ciuse s>mptoms 
characteristic of ejstitis Unless theic is an accompanj ing p>clitis the nrine 
mil be clear The aceompaining s\mptoins of abdominal pam and tenderness 
on pressure o\cr the loMcr ureteral aieas should aid in the diagnosis Tlic 
earliest and most predominating sMuptom of tuberculosis of the kidnej is fro 
quent and painful urination, but in these cases e\en ^e^> earlj, there are 
ahvajs pus cells and often blood rnithcrmoie, careful examination often 
determine the presence of tubercle b leilli in the patient’s urine 

The earlier stages of ohstruction from lesions either at the bladder orifice 
or m the urctliTa arc 55olel> those of bladder irntabdits, and when infection is 
added, cjstitis persists until the obstruction is rclicied In the first tno 
decades of life obstruction is apt to be caused b> congenital lesions, such as 
stenosis of the urethra, most frequently at the meatus, \ahcs of the posterior 
urethra, enlargement of the acrumontanum oi bj fibrosis of the internal 
sphincter area Betnoen the ages of 20 and 40, inflammatory strictures of the 
urethra predominate, between 40 and CO years of ago, men are more apt to 
suffer from fibrosis and median bars at the bladder orifice, resulting from long 
standing infection of the prostate gland In men past 60 years of age, benign 
and caremomutous hypertrophies of the prostate produce the majority of 
obstructive lesions in the ratio of about four benign to one malignant As 
these diseases progress difTieulty m voiding and straining at urination add to 
the patient’s discomfort 

Difficult Urination and Incontinence — Difficult urination and retention of 
urine are most frequently due to obstruction In children and adolescents, steno 
SIS of the meatus and congenital valves are the usual cause, in young adults 
urethral strictures should be suspected and as age advances fibrosis, hypei 
trophy and carcinoma of tht prostate ai*e most frequenth encountered Diffi 
cult urination is accompanied by pam when infection occurs Neurogenic dis 
turbances of the bladder occur in syphilis of the central nerv ous sy stem, sclero 
SIS of the spinal cord, congenital defects and inflammation of the spine and 
following spinal injuries Bladder paralysis often comes on so insiduouslv 
that the bladder is overdistcnded and incontinence occurs before the patient 
IS aware ot the trouble In most eases of paralysis of the bladder difficult 
urination is accompanied by frequency and in some cases by incontinence 

Incontinence occurs regularly m such congenital conditions as exstrophv of 
the bladder advanced epispadias, and congenital absence or lack of development 
of the urethral sphincter In adults it occurs following advanced strictures 
chronic complete retention of unne from prostatism or paralysis paralysis of 
the sphincters caused bv injorv or disease, and from fistulas after bladder 
injury Retention of urine is rare as a result of uncomplicated stricture In 
most instances, even thougli the stricture is filifoim m size the bladder can 
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Hematuria. — The appearance of blood in the urine is so often an indication 
of serious pathological changes that a thorough urological study is always indi- 
cated, except in those cases in which the source of the blood is clearly shown 
by associated signs and symptoms. Profuse bleeding most frequently occurs 
in tumors of the kidney or bladder, prostatie hypertrophy and trauma. Bleed- 
ing from tumors of the kidneys or bladder is usually spontaneous, both as to 
onset and termination, and may recur in a few days, or after several weeks. 
Pain in the kidney or kidney colic may result from the passage of clots, or from 
a movable, palpable kidney as well as from a stone. Bleeding may be the only 
sj^mptom of tumor of the bladder or may follow a histoiy of frequency of urina- 
tion, while the age of the patient and the size of the prostate are suggestive of 
prostatism when the patient complains of no other symptoms than hematuria. 
Following trauma the significance of bleeding is evident from the history. 

Profuse bleeding occasionally occurs as an early symptom of tuberculosis 
of the kidney. More frequently, however, the bleeding in tuberculosis is less 
abundant, giving a smokj^ appearance to the urine, and is accompanied by 
painful, frequent urination. 

Bleeding from stone in the kidney may be sufficient to turn the urine red 
or port wine color, and may persist for several days ; usually it is microscopic 
in amount or tinges the urine following an attack of kidney colic. 

Polycystic and hydronephrotic kidneys bleed intermittently and some- 
times quite freely In the former an irregular enlarged kidney can be pal- 
pated. Often there is bilateral enlargement. High blood pressure, albuminuria 
and diminished kidney function are usually present. Hydronephrosis often 
causes a dull pain in the kidney region and a smooth elastic tumor may be felt. 

The bleeding from stone in the bladder is never excessive, and is accom- 
panied by tenesmus and frequency of urination. These symptoms are exag- 
gerated by exertion. 

In nephritis and in the so-called essential hematuria the urine may be 
colored by dark blood for days at a time Other symptoms of nephritis may 
be present, or the diagnosis is made by exclusion. 

Bleeding from the anterior urethra may be caused by tumor or trauma 
It occurs independently of urination or the blood is washed out at the begin- 
ning of the act. 

The bleeding of acute cj’stitis and acute infection of the prostate and pos- 
terior urethra is terminal and accompanied b3’’ pyuria, tenesmus, and straining 

Blood in the urine is often noted in hemophilia, purpura, polycythemia, 
rubra vera, leukemia, Hodgkin’s disease, and in maiiy acute infectious diseases 
A thorough history, physical examination and examination of the blood often 
serve to determine the diagnosis. Hematuria does not alwaj's indicate a surgi- 
cal lesion, but a thorough urological study should be made in all cases in which 
the cause is not clearly understood 

Tumor. Tumor or swellings of the organs of tlie urogenital system are 

often fir.st noticed by the patient With the exception of infiammatoiy diseases 
of the external genitals, tliej^ msually indicate serious pathological processes 
They will be discussed in the section on external examination. 
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and slnrp percussion o\ci the costolumbir niiffle with tlie finfieis of the op 
positc Innd, tendeinoss of the inllimed kKlne\ im\ he elicited oi the Kidncj 
mi^ be unde to lebound nt,iii)st the niitenoi Iniid 'is in fetil Inlloltement 
Kidiieis tint 'ire ptosed oi cxtuiiieh lno^ ibic ninj be felt 'ind nio\cd 'ibout 
occision ilU IS low as the line fossi It is usu ills elifiicult b\ palpation <alonc to 
determine the cause of enlargement of the kidnc> A smooth elastic mass 
suggests solitaij c\st or hadionephrosis A p\oncphrotic kidnoj is tender and 
fixed in position In thin patients manj nodules max be felt oxer tbe siuface 
of a polxcjstie kidncj and the opposite 1 idiiox max also be palpable 'Juniors 
of the kidnexs aic usuallx fiim, sliglitlj inox able and painless Tntripeiitoneal 
masses are as a inle more cential displace the colon outwaid rather than in 
ward as kidnex tnmois do and aie often moie iiioxable 

Tht Ureter — The meter cannot Ikj pilpated except when prcatlx enlarged 
In xery thin indiMdnals defimte tendeiness of an inflamed uietci may be 
elicited bx pressure oxoi tbe abdomen to llic inner side of the cicst of the ilium, 
oxer the upper part of tbe anterioi xaginil xxall in the female and just aboxe 
the prostate betxxcen the semmal xesiclcs in the male 

The Bladder — The distended bladdoi max he palpated as a smooth globu 
lar mass in the Irjpogastiic icgion and picssuio aboxe tlic pubis elicits tender 
ness xxhen the bladder is inflamed The base of the bladdei may be palpated 
throutb tbe rectum aiul the induration of adx.aneed malignancj or the doughy 
tendci masses or penxcsicai mnammation oi oxtrax asation locognized In thm 
adults and in childion stones ate sometimes palpated in the bladder by bi 
manual palpation xvith a fingci in the rectum and a band oxei the supiapubie 
area Retention of urine m the bladder max be locognized bx percussion xxhen 
the distention is not great enough to be felt 

The Spermatic Coids and lesUclcs — Palpation is a xaluablo means of 
diagnosing pathological conditions of tbe cords and testicles These stiuctures 
are gently manipulated bctxvecn the thumb and fingeis The thick doughy 
mass of a hernia is readilx difTcicntiatcd fiom the multiple toituous elastic 
cords of xarieocele A spindle shaped clastic mass along the course of the cord 
IS usually a hydrocele of the cord and a globular mass just aboxe but distinctly 
separated from the testicle is readily recognized as a spermatocele A hydro 
celc of the testicle sui rounds the organ except posteriorlx, is painless, elastic 
or fluctuant and usually ti insmits light The normal testicle is oxoul, tense 
and smooth and on pressing it a sickening sensation is experienced by tbe 
patient The noiinal epididymis lies posterior to tbe testicle, is flaccid and 
s>bgbtly sensitixe on palpation The xas deferens is smooth and cordhke 
When aeiiteU inflamed the cpididxmis becomes thickened, tense and exquisiteh 
tender, and fits oxer the posterior portion of the testicle like a crescent shaped 
helmet In fulminating types of infection the edema of the scrotum and in 
flammatorj hydrocele prexent differentiation of the epididymis fiom the 
testicle by palpation 

Cbionie enlaigomcnts of the testicle aio gumma malignant or benign 
tumor, tuberculosis and chronic infection C.umma is ebaraoteri 7 ed by the 
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be emptied by constant straining and dribbling. In iiiy opinion residual urine 
from stricture is usually an acute process resulting from edema and complete 
closure of the strictured area. 

General Physical Examination 

Even though the disease may be clearly confined to the urogenital tract, a 
careful physical examination should nei’^er be omitted. Nephritis, poljmystie 
kidneys, and prostatic obstruction are often associated ivith high blood pres- 
sure, while a crippled heart influences the treatment in many urological cases. 
The condition of the lungs is important in determining the patient’s chances of 
surviving an operation, and as a diagnostic aid in probable tuberculosis and in 
some tumors of the kidney. The condition of tlie digestive system influences 
the administration of drugs and has a marked effect on the prognosis in many 
urological cases. 

External Examination of the Urogenital Tract. — Tlie external examination 
consists of inspection, palpation, and percussion. 

Inspection. — By earefullj'' looking at the patient with the clothing re- 
moA’^ed, a great deal of information can be obtained. The salloiv, emaciated 
old man ivitli a history of frequent and difficult urination ivill be suspected of 
haidiig carcinoma of the prostate. The dry parched tongue often indicates 
approaching uremia and edematous ankles suggest decompensation of the 
heart or nephritis. Tumors of the kidneys may give a fullness to the flank 
or a rounded elevation in the abdomen. Inflammation about the kidney ivill 
often cause a lagging of the respiratory movements on the affected side. A 
perinepliritic abscess frequently shoivs definite bulging on the affected side as 
compared with the opposite flank especially when the patient sits up and 
leans forward. 

The overdistended bladder often presents a distinct rounded swelling 
above the pubis. Hernias may be recognized by inspection, and enlargement 
of the contents of the scrotum is obidous. Eedness of the scrotum indicates 
an acute inflammatory process, ivliile enlarged veins coursing oimr the surface 
suggest malignancy. Congenital lesions and ulcers of the penis often present 
a characteristic appearance The flattened glans and hoodlike prepuce of 
hyjiospadias is readily recognized Localized swellings about the perineum or 
undersurface of the penis ivitli tenderness, pain and feA'^er and disturbances 
of urination and infected urine 'can be none other than abscesses arising from 
the loAver urinary tract. 

Palpation and Percussion . — The Kidney — The kidne.y is more easilj'^ pal- 
pated Avith the patient flat on his back and the legs draivn up to relax the 
abdominal muscles. The examiner stands or sits bj’- the patient’s side One 
hand is placed posteriorly AVith the fingers in the angle formed by the costal 
margin and the lumbar muscles, the other hand is jilaced just external to the 
linea semilunaris. Avith the tips of the fingers just beneath the ribs Gentle but 
firm pressure is made by both hands Avhile the patient breathes sloAvly and 
deepljL The kidney that is slightly enlarged or slightly ptosed may be felt to 
slip between the fingers during respiration With the anterior hand in place 
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The 7’ctus — Bx jn^ntiou of the penis, in is of tluckcniii'i ^n(l mdiii itioii 
ire rccogiii 7 cd Locilircd fibiosis in the shoiths of tlic coipoti cfiMnio'!i is 
felt usualU along the dorsum of the poms is iiioMble pircliment like thickened 
areas, nith rather shnip clcaih defined margins Ulccis can he pilpated be 
neath a phimosis Palpation of the urethra is earned out o\cr a sound uhich 
just fills the urethra Aicns of thickening in strictmcd areas and indurated 
and occluded urethral glands aic felt as shotlike bodies along the under sui 
face of the ui cthra 


Preoperative Urological Examination 

Urological surgcij is rarelj an omergenej, and c\cept in a 'eri occasional 
instance, mil pciimt complete picoperatnc studs bx all the means nou at the 
command of the urologist 

This preliminarx iniestigalion should tmbtaec the entne uiinarj tract, 
and it should be locognizod as a caidninl piinciple m tins field that no majoi 
surgerx should be undertaken until the condition of the ntmaix organs arc 
thoroughlj understood 

The kidnejs and ureters can be accmatclx xisualircd bj instiumcntal or 
bj mtraxenous pjelouretciogiapli> ^\hcn cjstoscopic evaimnation is not ad 
xisablc, the contour of the bladder, togotber xuth dixcrticula, tumors or an 
enlarged prostate, can be accuratelj outlined b\ an \ ia> examination follow 
mg the introduction o! a contiast substance Man> urologic conditions for 
merlj requiring operation are noxx relicxcd b> modern cxstoscopic methods 
while irrigation and drainage of an infected kidne> containing a stone b> in 
dwelling ureteial catheters dimmish the infection, lessen the liazard of opera 
tion and often make possible a nephrostomy or pxclostomx when otbeiwise a 
nephrcctomj xvould seem indicated 

Tiir Kidney 

If the kidiiej is the site of disease main interesting problems present 
themselxcs It is ncccssan to knoxx the functional cap<acitx of each kidnej 
ami to estimate the recuperatixc poxxer of the diseased kidnej should palliatixo 
measures be adopted A comprehensn c stiuB will disclose the condition of 
the sound side, the natuie of the processes at work in the diseased side, and 
the most appropriate measures for this lelicf It will also not infrequently 
suggest preliminary treatment oxer a longer oi shorter period, during xxhieh 
period essential changes may occur, making less surgery sufficient, or no 
surgery nccessarx, or nmre surgery possible 

A sex ere pyelitis or an impacted stone will often cause temporary sup 
pression of function from one kidney, which function will be resumed if the 
cause IS remoxed By too hasty action in such cases a useful kidney may bo 
sacrificed 

Unexpected pathology, operatixe accidents, or extreme technical difficul 
ties may require nephrectomx where some simpler procedure had been planned, 
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excessive weight of the mass, woody hardness, loss of sensation and a positive 
Wassermann test. Malignant tumor grows more rapidly, may be slightly sensi- 
tive, is often irregular in outline with areas of softening, and, while much 
heavier than hydrocele or inflammatory masses, lacks the excessive weight of 
a syphilitic testicle. Chronic inflammatory disease is usually confined to the 
epididymis. The epididymis is indurated, often nodular, slightly sensitive, and 
can be distinctly differentiated from the testicle. In tuberculosis the vas 
deferens may be nodular on palpation, the epididymis is often more nodular 
than the chronically inflamed epididymis, and frequently presents softened or 
fluctuant areas. Sinuses to the scrotum, or involvement of the testicle are not 
unusual in tuberculosis 

The Prostate and Seminal Vesicles. — The prostate and seminal vesicles 
are palpated through the rectum. The patient may lie on his back with his 
thighs flexed on his body, or bend forward resting his body on a low table or 
his elbows on his knees. The index finger protected by a finger cot or glove is 
inserted into the rectum. With the thumb pressed against the perineum the 
membranous urethra and the perineum can be palpated by the finger. The 
normal membranous urethra is felt as a barely perceptible flattened cord lead- 
ing up to the apex of the prostate. Areas of induration or periurethral in- 
filtration are readily recognized. The normal perineum is thick, smooth, and 
resistant. Induration or enlargement of Cowper’s glands is felt on either side 
of the urethra in the perineum. The normal Cowper’s glands cannot be pal- 
pated The finger is then inserted higher and passes over the prostate The 
normal prostate is flat, movable, heart-shaped, mildly sensitive, and presents a 
notch in its upper border and a barely perceptible groove doivn the center sepa- 
rating the lateral lobes The inflamed prostate is more rounded, acutely sensi- 
tive, and except when greatly enlarged the median groove is more distinct. 
Periprostatic thickening and irregularity of the surface indicate pronounced 
chronic inflammation. Decisions regarding inflammation of the prostate should 
not be made on palpation alone. Often the fluid expressed from an apparently 
normal prostate ivill contain numerous pus cells The tuberculous prostate is 
hard, irregular and nodular. Frequently it must be differentiated from chronie 
inflammation or early carcinoma of the prostate by the history, age of the 
patient, and other physical or cystoseopic findings. In benign hypertrophy 
the prostate is enlarged generally, broad and flat or bulging well into the 
rectum. Often the finger cannot reach the upper border. It lacks the sensi- 
tiveness of acute inflammation and the irregularity and brawny hardness of 
carcinoma In early carcinoma the prostate is nodular and not greatly en- 
larged. There may be onb^ one rather fixed nodule, usually near the apex. In late 
cases there is considerable enlargement The gland is irregular in outline, 
brawny, hard, and fixed to the surrounding tissues Often the induration 
extends well above the prostate involving the seminal vesicle areas. The nor- 
mal seminal vesicles cannot be palpated unless distended. AVhen inflamed they 
may be felt as indurated areas, extending upward and outward from the base 
of the prostate. The finger may recognize a space between the seminal vesicles 
or when greatly enlarged a continuous mass is felt above the prostate 
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Coiticil abscesses usually demand neplnectonn Tlicre is too much dan 
gel of infection and sccondaij hcmonliage if an attempt is made to lescct 
the diseased poition of the kulnca If ncpiucclomj cannot be done because 
of pool function m the opposite kidnta, the abscess should be drained 

Operate e tieatiiient should be a last lesort in idiopathic oi essential 
hematuria Stripping the capsule and bisection of the kidnea haie been tried 
with latlici doubtful results Should the bleeding be sufTiciont to endanger 
the health of the patient, nephicctonn is the opeiation of choice 

Theie is usualU improicnicnl in the function of the sonnd kidnej fol 
lowing the rcmoial of a markedlj diseased one This is not altogether due 
to work hspertrophj, for often these diseased kidness liaac been funetioulcss 
for months Bj e\tirpating the diseased kulnej, an c\tia burden of to'^ic 
material is rcmoicd from the sound kidne\ as well as the danger of becoming 
secondaiih infected 

Regardless of tlic pathologic condition existing, siugical judgment must 
be largelj influenced ba the functional capacita of the supposedla normal 
kidnej, obtained bj the difCeicntial function test I’hcnolsulfonphthalein 
18 usuallj emplojed Six miUigrams dissolacd mice of aaatci aic giacn in 
traaenouslj and specimens of urine aie collected separately from catheters in 
each ureter The specimens arc collected in bottles containing a few drops 
of an alkaline solution, so that when tlie dye appears in the urine the sped 
men turns red In a normal kidnea the dac should appear m the urine in 
from fiae to seaen minutes, and in the first twenta minutes about 1 per cent 
a minute should be eliminated Frequently aahen one kidnev has been func 
tionless for a long time its fellow will eliminate as much as 30 per cent of 
the dye in twenty minutes When one or both kidneys cannot be catlieterized 
or when it does not scorn adaisable to do so, indigo caiminc is useful as a lough 
indicator of the kidnea ’s function It is giaen intravenously, and its appeal 
ance from the uretcis is observed through the cytoscope It appears in about 
the same time as phenolswlfonphVhalcm, md a kidney is considered practi 
eally functionless if there is no appeaiance of the dye in twenty minutes 

A severe pyeliUs or stone in the kidney pelvis or wretei will often cause 
a marked diminution of function without noticeable destruction of the kidney 
parenchyma The normal function will be resumed m these cases following 
the removal of the irritating factor There are other cases m which the symp 
toms have existed for a number of years and in which a pyelogram shows the 
kidney pelvis to be markedly dilated with the calvees practically effaced In 
such cases there is very little hope for improvement in function and nephree 
tomy IS the quickest and the best means of relief for the patient 


The Ureter 

In recent years the ureter has occupied an incieasingly prominent place 
in the surgery of the urogenital tract The lesions of this tube, usually ob 
structive in character, are chiefly impoitant because of their interference with 
the drainage of the kidneys Strictures and stones, the most common lesions, 
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or the degree of operative traumatism, where nephrectomj^ is not done, may cause 
temporary suppression of function in the kidney involved. The burden of 
sustaining life in the patient is then thrown upon the opposite organ and its 
actual existence or its freedom from disease cannot be left to hypothesis. 

Nephrectomy is usually indicated in tuberculosis of the kidney regardless 
of the stage of the disease or the function of the diseased organ, if the other 
kidney is free from infection. 

Cases are occasionally seen with a tuberculous bacilluria and with a few 
red cells and leukocytes in the urine, but with normal kidney function and no 
structural changes in the pyelogram. Such early cases occasionally heal. If 
the function of the kidney is diminished, if the pyelogram indicates destruc- 
tion of tissue or changes in the contour of the ureter, or if there are ulcers in 
the bladder, cure is dependent upon nephrectomy. In cases in which one 
kidney is far advanced in disease and causing septic symptoms, and the other 
kidney mildly infected and having good function, the patient will enjoy im- 
provement in health and longer life if the more diseased organ is removed. 

As a general rule, multiple stones in the kidney or recurrent stones re- 
quire nephrectomy. A more conservative course may be taken if the kidney 
has good function and there is very little infection or if the opposite kidney is 
diseased. Pyonephrosis is a very obstinate condition to treat, and, whether 
it is accompanied by stone or not, if the disease is unilateral, nephrectomy 
should usually be done 

Hydronephrosis, if seen before the function of the kidney has been de- 
stroyed, ean frequently be relieved by conservative means. If due to twists 
or kinks of the ureter, adhesions can be broken up and the kidney anchored 
at a higher level, giving better drainage Obstructing stones may be removed, 
aberrant vessels di-snded, and strictures dilated by a bougie passed through 
the cystoscope. 

In seleeted cases plastic operations upon the pelvis of the kidney or upon 
the ureter designed to improve drainage may prevent further destruction of 
the kidney and improve its function. The principle of renal counterbalance, 
as advocated by Hinman, should be borne in mind ; that is, an injured kid- 
ney working with a healthy one has not the same stimulus to repair as an 
injured kidney working alone or Avhen a similar disease exists on the opposite 
side. Plastic operations are, therefore, more successful when performed upon 
solitary kidneys or for bilateral hydronephrosis. When there is a normal kidney 
on the opposite side, it is well to test the diseased kidney’s potential function by 
inserting an indAvelling ureteral catheter a few days before operation If tlie 
kidney’s function is not half that of its healthy fellow and if this function does 
not improve Avith adequate drainage, nephrectomy is advisable. 

Polycystic kidney is a bilateral condition and nephrectomy is advisable 
only Avhen secondaiy disease, such as stone or infection, endangers the life of 
the patient. Simple cysts of the kidney are associated Avith interstitial nephritis 
and are not often bilateral. If the kidney is functioning, it .should not be 

removed. 
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Coitical iljsecsscs usunllj demand iicplii ectoin\ There is too mucli dsn 
ger of infection snd sccondsis hemmihagc if an attempt is unde to resect 
the diseased poition of the kidney If neplircclonn esnnot be done because 
of poor function in the opposite kidno\, the abscess should be drained 

Operatue treatiiicnt should be .a last lesort in idiopathic oi essential 
hematuria Stiippmg the capsule and bisection of the kidnej haic been tried 
uith rather doubtful results Should the lileediUK be sufTicicnt to endanger 
the health of the patient, nephrcctonu is the opeiation of choice 

Theie is usualh nnproienient in the function of the sound kidnej fol 
louing the reinoial of a markcdlj diseased one This is not altogether due 
to work hjpeitrophj, for often these diseased kidnejs haio been fnnctionless 
for months Bj oxtiipating the diso.ased kidncj, an extra burden of toxic 
material is rcinoied from tlio sound kulnc\ as well as the dangei of becoming 
seeondarilj infected 

Regardless of the pathologic condition existing, surgical judgment must 
be largeh innueneed bj the functional capacity of the supposcdlj normal 
kidnej, obtained bj the difTeicntial function test Phcnolsulfonphthaleiii 
is usnallj emplojed Si\ milligrams dissoUed in 1 c c of water aie gnen in 
traienouslj and specimens of urmc aic collected scpaiatelj from catheters in 
each ureter The specimens aie collected in bottles containing a few drops 
of an alkaline solution, so that when the d>e appears in the uimc the spea 
men turns red In a noimal kidnei the d\e should appear m the urine in 
from file to seien minutes, and m the first twentj minutes about 1 per cent 
a minute should be eliminated rrequentlj when one kidnej has been funt 
tionless for a long time, its fellow will eliminate as much as 30 per cent of 
the dje in twentj minutes When one or lioth kidneis cannot be cathetenzed 
or when it does not seem advisable to do so, indigo caimine is useful as a lough 
indicator of the Vndnej’s function It is given intrav enouslj , and its appear 
ance from the ureters is observed through the cvloscope It appears in about 
the same time as phenolsulfonphthalein, and a kidnej is considered practi 
callj functionless if there is no appearance of the dje in twentv minutes 

A severe pjelitis or stone in the kidnej pelvis or ureter will often cause 
a marked diminution of tunction without noticeable destruction of the kidney 
parenchjraa The normal function will be resumed in these cases following 
the removal of the irritating factor There are other cases in which the sjmp 
toms have existed for a number of years and m which a pjelogram shows the 
kidnej pelvis to be markediv dilated with the caivces practieallj eftaced In 
such cases there is very little hope for improvement in function and nephrec 
tomj lb the quickest and the best means of relief for the patient 


The URcrER 

In recent jears the ureter has occupied an mcreasmglj prominent place 
m the surgery of the urogenital tract The lesions of this tube, usualh ob 
structive in character, aie chiefly important because of their interference with 
the drainage of the kidnevs Strictures and stones, the most common lesions 
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are usually treated successfully by eystoseopic methods. Impacted calculi, 
very dense strictures and those at the ureteropelvic junction, kinks accom- 
panied by adhesions, and injured ureters demand operation for relief. In such 
instances, it is necessary to have a thorough knowledge of the function of each 
kidney. Occasionally it will be found that a nephrectomy is the operation of 
choice. Transplantation of the ureter into the large bowel, into another area 
of the bladder, or onto the skin is being practiced with increasing frequency 
because of the more radical methods of treating malignant disease of the bladder. 

The Bladder 

Methods of examining the bladder consist of catheterization, measuring 
the capacity, cystoscopy, and x-ray examination, including cystograms and by 
cystometrograms Disturbances of the bladder function and discomfort when 
voiding are so frequently caused by disease of other organs of the genito- 
urinary system that a complete urological study is often necessary to locate 
the pathological process 

Catheterization is employed to collect an uncontammated specimen of urine, 
to determine the presence and amount of residual urine and to measure the 
capacity of the bladder. This simple method of examination will often give 
a valuable lead to the probable cause of disturbed bladder function or painful 
and frequent urination. 

Cystoscopic examination is the most accurate method of making a diag- 
nosis of pathological processes in the bladder. The experienced urologist can 
determine quite accurately the origin and pathological characteristics of ulcers 
and tumors in the bladder. The presence of stones, other foreign bodies, and 
diverticula is I’ecognized and the effect of obstructive lesions and infection 
on the bladder is determined In elderly patients or those with infection in 
the prostate or with poor renal function resulting from prostatic obstruction 
cystoscopic examinations should be done cautioiisljL In such cases prelimi- 
nary catheterization to test the “temper” of the urethra, an estimation of 
renal function, and preliminary medication with urinary antiseptics may pre- 
vent a severe reaction with fever, chills or uremia following instrumentation 
In some cases an x-ray examination including a cystogram will give sufficient 
information with less danger. 

Cystometrograms are useful in determining the presence and nature of 
neurological disease of the bladder Many cases of incontinence, frequency of 
urination and retention of urine are accurately classified by this procedure. 

The Prostate 

The diagnosis of surgical diseases of the prostate can usually be made by 
methods previously discmssed in tins chapter. In most eases rectal palpation 
of the prostate and the determination of the amount of tlie residual urine give 
a fairly accurate diagnosis. Cystoscopic examinations in suitable cases or 
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cystograms in feeble patients avith poor Kidney funetioii gnc moic accurate 
information as to the si7c nnd thaioctcr of the enlargement Biopsy is indi 
cated in patients suspected of early carcinoma 

Tiir Urftiirv 

Surgical diseases of tlic uiotlira are iisualh recognized bs inspection, pal 
pation, and the passage of bougies Urcthroscopic examination is indicated to 
determine the cause of urethral bleeding Earh carcinoma of the urethra is 
occasionally recognized by this method of examination These tumors occur 
more frequently than is usualh recognized Indurated areas and fistulas of 
the urethra should he carefully iiucsticatcd uhen the cause is in the least obscure 

Till Extfrml Gfmt\ls 

Surgical diseases of the external genitals haac been discussed under pliys 
ical examination The possibiUta of malignant disease should aluays be con 
sidered a%hcn chrome fuugatiug or ulcerating lesions are seen on the genitals 
When there is doubt as to the nature of the lesion a biops\ should be made 
Enlargement of the testicle should alua\s arouse suspicion of malignant dis 
ease especially when the enlargement is gradual and painless A history of 
injury is often obtained in malignant disease of the testicle Suclling of the 
testicle following injun that docs not subside uithin a feu necks should be 
considered a malignant tumor until proxed otherwise 
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Both retrograde and intravenous pyelography have become so well cstab 
lished as a part of urinary tract investigation that no attrmpt will be made to 
justify either, or to prove the advantage of one over the other Either method 
will, as a rule, give good pyelograms and often one method will give desired 
information when for some reason llic oilier has failed Tlic ideal method of 
examination is the routine use of intravenous urographv, using the retrograde 
method to bring out details and demonstrate pathological changes not clearly 
shown bv the intrav enous method Because of occasional sensitiv oncss to tho drugs 
used and at times for economic reasons this is not alw av s practical 

With the passing vears, the media used for pvelography has changed from 
time to time The media in general use at present gives good visualization of 
the kidneys, ureters, and bladder The distress which often occurred in years 
past vMth the retrograde method seldom occurs, and bilateral retrograde pyclo 
grams can now be done with safety The intravenous method seldom has any 
side eftects more pronounced than a slight sensation of warmth and sometimes 
a transient urticaria 


t must be remembered, liovvever, that urography is only a part of a com 
p t c urmara tiact investigation Am comparison litre between the intravenous 
anc re rogra c pyclogram must be considered as just that, since in the complete 
investigation mam other factors must be worked out 
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Good visualization of the urinary tract by the intravenous method requires 
meticulous attention to detail and should begin with preparation of the patient. 
The patient is told to take a laxative following a light evening meal and 
not to take anything by mouth for nine hours before the intravenous is to be 
given The partial dehydration allows a better concentration of the opaque 
material in the urinary tract, resulting in better visualization of the paits 

Using the customarj'- precautions, and one of the sensitivity tests, the medium 
of choice is injected into a vein at the elbow. Immediately after the dye is 
injected, a small sheet, folded and tightly rolled so as to fit in between the crests 
of the ilia, is placed in this position and a rubber compression bag applied over 
this. The ureters are best compressed at the upper bony outlet of the pelvis, 
therefore pressure must be fairly high up. The sheet is rolled so as to he a 
little large on the left side, since the left ureter, due to its anatomical location, 
is a little harder to obliterate than the right In Ins way both ureters can usually 
be almost completely blocked and excellent pyelograms can be obtained With- 
out compression the normal motility in the upper urinary tract causes the dye 
to be rapidly excreted into the bladder and the pyelograms are usually dim or 
incompletely filled Such pj’^elograms are misleading and are often responsible 
for the oversight of such early lesions as a solitary cyst or small neoplasm, where 
there is no definite impairment of renal function. When pressure is released 
and immediate films are made, usually the ureters throughout can be clearly 
demonstrated Any obstruction will be naturally noted 

In the average case the examination is complete in fifteen to twenty-five 
minutes, but it is important that the films be seen by the radiologist as they ai e 
developed, so that further examinations can be directed by liim The findings 
on one film suggest varying techniques , positions of the patient, tube, etc , and 
the length of time that the kidneys must be watched 

Stereoscopic films or those made with the patient on the side, or witli the 
patient lying on the alidomen, maj'^ give diagnostic pyelograms obtainable in 
no other way. A diagnostic film in many instances is obtained in a poorly func- 
tioning kidney with obstruction by having the patient return several hours after 
the usual examination would have been completed 

The reason some authors have placed many limitations on tlie usefulness of 
the intravenous method of examination — and it is frequently said that early 
changes in the pelves and calvces cannot be clcarlv shown — is that thcv have 
seen only the poor pyelograms which arc produced by an improper technique 
In the majority of all cases seen there is no excuse for this type of pyelograiii 
today. 

In both the intravenous and retrograde methods, an upright film often 
proves very helpful, since this will show whether the kidiie.v is fixed or mobile 
The amount of mobility often is an impoi'tant diagnostic point, showing acute 
angulation, rotation, delay in emptying, and marked obstruction not seen on a 
film in the recumbent position 

fsome of the conditions and types of cases in winch intravenous urograiiln 
is ])articularly indicated are: 

1 When cvstoscopy is reluscd oi not advised because of youth or lery old 
n'm In young .suh.iects .such conditions as hydronephrosis, hydrouretei . tumors. 
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and congenital anonnlj can bo correctK diagnosed ^MtllOllt the use of a general 
anesthetic The parents’ consent to nnnan tiaet iiucstigation is often more 
Tcadih obtained nben the feai of a general anesthetic and the liKcUhood of 
reaction from instiunicntation lit rcnioacd 

2 rollowing e\tciisi\c poUio opciations nhcic thcic is a question of some 
iiijun to a uretci , and follow mg inajoi bladdci surgeta 

3 In acute low ei gemtonnnan infection 

4 In accident cases wlicre there is a question of Uidnej damage 

5 Following plastic operations on the kidnei and ureteral implantation 

C Location of calculi in the unniri tract Films can he made from mam 

different angles while the pcUcs and ureters arc still filled Farh films show 
a less dense pjclogram oi ureterogram and \cia dense stones can he seen through 
it, while latci m the examination onK fairla opaque or translucent shadows show 
ui the xerj opaque dense medn Tins Inmgs out mans calcuU which arc not 
demonstrahle wlmn one sticngtli solution is used, as is neccssarj in retrograde 
P3 elographr 

Due to the fact that one hcaltlis kidnci can compensate for slight or gra\e 
damage to Us mate, one kidne\ mas he slighiU or grossh damaged without 
sjTTiptoms dircotcd to the urinaia tract Jlain times a phjsieian will haae a 
suspicion of something wiong in tlic uiinan tract, but will not feel justified in 
putting this patient through a general urologic examination 

Frequenth excretion urograplix will disclose unsuspected and unexpected 
kidne\ lesions Tust such examinations often demonstrate a large lariets of 
diseases of the kidnet, as foi instance, malignant or benign tumors, tuberculosis, 
cortical necrosis of larious tjpes, Indronephrosis or hidrop\onephrosis from 
aberrant vessels stone, etc Mam other conditions, such as horseshoe kidnea, 
unilateral fused kidncis with or without infection and eoitical necrosis entireh 
unsuspected, multiple ureters and kidncvs with disease m a pchis that had not 
been preiioush demonsti ited In other examinations haac been lounrl Intra 
'cnous uiograms, made during an attack ot icnal pain, will occasionalh demon 
strate pathologa tint can he demonstrated m no othei wa\ This maa be par 
ticuUrla true of temporaia paclectasis resulting fiom nrcteral spasm 

Excretion urographa should not be considered a function test, but under 
normal conditions the kidnea begins to excrete the ding aeia soon after injection, 
causing an increase in the shaUoaa densita of the kidnea This is followed ba 
the aisualization of the caliccs, pelaes and upper ureters m ibout eight to ten 
minutes Both pelaes should shoaa about the same densita and normal cupping 
of the caljces 

Patients who haac been in l>ed for some time or are haaing enough pain to 
require some sedatiae usualh hiac a large amount of ga-, m the intestinal tract, 
and for this reason a retrograde paelogiam is usualla of more help than an 
mtraa enous 

A retrograde pjelogram is also of more \aiiie in most aerj stout people 
^inco thca usualh haac the so called “spider” pelves and there is so much 
motihta m the nnnara tract that onla dim paelograms can be obtained intra 
lenousla It is also aeia hard to get proper compression on the aera stout 

mdnirliioi ■’ 
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Good visualization of the urinary tract b,y the intravenous method requires 
meticulous attention to detail and should begin with preparation of the patient 
The patient is told to take a laxative following a light evening meal and 
not to take anything by mouth for nine hours before the intravenous is to be 
given The partial dehydration allows a better eoncentration of the opaque 
material in the urinary tract, resulting in better visualization of the parts 

Using the customary precautions, and one of the sensitivity tests, the medium 
of choice is injected into a vein at the elbow. Immediately after the dye is 
injected, a .small sheet, folded and tightlj’- rolled so as to tit in between the crests 
of the ilia, is placed in this position and a rubber compression bag applied over 
this The ureters are best compressed at the upper bony outlet of the pelvis, 
therefore pressure must be fairly high up The sheet is rolled so as to be a 
little large on the left side, since the left ureter, due to its anatomical location, 
is a little harder to obliterate than the right. In his way both ureters can usually 
be almost completelj’’ blocked and excellent pyelograms can be obtained. With- 
out compression the normal motility in the upper urinary tract causes the dye 
to be rapidly excreted into the bladder and the pyelograms are usually dim or 
ineompletelj^ filled Such pyelograms are misleading and are often responsible 
for the oversight of such early lesions as a .solitary cyst or small neoplasm, where 
there is no definite impairment of I’cnal function. When pressure is released 
and immediate films are made, usually the ureters throughout can be clearly 
demonstrated Any obstruction will be naturally noted. 

In the average case the examination is complete in fifteen to twenty-five 
minutes, but it is important that the films be seen by the radiologist as they aie 
developed, so that further examinations can be directed by him The findings 
on one film suggest varying techniques, positions of the patient, tube, etc., and 
the length of time that the kidneys must be watched. 

Stereoscopic films or those made with the patient on the side, or with tlie 
patient lying on the abdomen, may give diagnostic pyelograms obtainable in 
no other way. A diatmostie film in many instances is obtained in a poorly func- 
tioning kidney with obstruction by having the patient return several liouis after 
the u-sual examination would have been completed 

The reason some authors have placed many limitations on the usefulness of 
the intravenous method of examination — and it is frequentlj’- said that early 
changes in the pelves and ealvees cannot be clearly shown — is that they have 
seen only the poor pyelograms which aie produced by an improper technKjue 
In the majority of all cases seen there is no excuse for this type of p.ye]ogram 
today. 

In both the intiavenous and rctiogradc methods, an upright film often 
proves very helpful, since this will .show whether the kidney is fixed or mobile 
The amount of mobility often is an inpiortant diagnostic point, showing acute 
angulation, rotation, delay in emptying, and marked obstruction not seen on a 
film in the lecumbent position 

Rome of the conditions and types of cases in wliicli inti-avenoiis urograi)hy 
is ])articularly indicated are : 

3 AVhen evsloseojiy is refused oi not advised because of youtli or \ery old 
age. In young subjects such conditions as hydi onephi osis. liydi ouretei . tumors. 
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three c c of ^dditioinl fluid is injected As tlu tips of the cithctois me be 
lie\ed to resell the tcimiinl portion of the nietets s film is exposed This 
ususlh gnes s good outline of the meteis 

The pstient should bo immednloh phetd m an upiight position aud s 
film exposed ^\hlch vill show the amount of renal niolnlits The patient should 
then be permitted to sit up oi iuQ\e aioiuul foi ten minutes ami another film 
exposed ^\hcu theie is normal diaiiiigi, the kidnejs should he empta, or 
almost so, in ten minutes Additional films nn\ lie made at asraing intcr\als 
when there is retention to determine the degree and cause of poor drainage 
B\ using gentle manipulation and nonirritating contrast nnterial bi 
lateral retrograde paelourcterognnis ai< not dangerous and should be done 
unless one side has been pre\ionsl> Msiialized b% intnienons uiographj, or 
the patient is debilitated, with \(r\ pom renal function 

^\hile paelognms taken with the patient awake and toopcriti\c are 
more satisfactory, reasornbU good films m i\ be obtained with the patient 
under anesthesia when taken lapidK and accuriteU timed between respiia 
tions 

PRESACRAL OXYGEN INJECTION 

Recontlj a new aid in the diagnosis of letropentoneal lesions lias come 
into general use In 1948, Ruir Rivas fiist described this method of producing 
a retropeiitoneal tmphjsema bj injecting oxvgen into the prcsacnl space 
Tollowing injection, the oxjgen dissects up rotioperitoneallj along the psoas 
muscles and fills the pcrinephnc spaces Thus, all of the structures invohed 
in this extensuo emphjscma stand out more clcarh on x n> films (Figs 17 
and 18) Its principal value lies in visualization of the adienal spaces 'When 
used to demonstrate irregulaiities of lenal outline, more infoimation is derived 
from the concomitant use of intravenous pjelognms retiograde pjclograms 
or renal aortographv 

Previoush the onlj roentgenological techuiquo for more cloarlj out 
lining the retroperitoneal space was tint of pernenal insufTlation described b\ 
Carelh m 1921 This piocednrc never became into wide use, however because 
of its technical difficultj and the danger of air embolism 

Prcsaeral oxjgen injection is easy to accomplish with relatively available 
equipment This procedure gives little discomfort to the patient and the 
serious complication of air embolism is almost unknown because of the 
avascularitv of the presacral space 

Piocedurc The patient is prepared is well as possible to free the in 
testino of gas and feces Lsinllv the piecedmg meal is eliminated and a 
tenth of a gram of sodium phenoharbital is given beforehand The patient 
IS placed prone on a table juk knifed with the bend at the hips After pre 
paniu the skin localh, a skin whtal is raised vvitli 1% procaine halfway 
between the anus and the tip of the coccyx m the midhne ‘With the inelex 
fniser iif tile left Iniicl in the rt. turn as a guide, a No 20 siunal needle is intro 
(liiced through the skin wheal and elirected upward under the tip of the coeevx 
and then forward along its mteiioi surfice to the sacrococcygeal joint (Fig 
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In hydronephrosis -vvliere tlierc is marked loss of function a retrograde 
pyelogram usually gives a better anatomical picture. This is also tine in cases 
of glomerular neplu’itis and in certain cases of tulierculosis. In cases of severe 
uremia, severe liver disorders, and iodine sensitivity, intravenous pyclograms 
.should not be done. 

Whatever the method used, good films are essential, but the value of a 
roentgen examination depends on the ability and experience of the man reading 
the films and to a less extent upon the (piality of the films. 

When a retrograde pyelogram is to be done the patient .should be pre- 
pared in the same way as for intravenons uroirraphy with the cxceihion that 
water should be permitted in liberal amount.s. Usually specimens for examina- 
tion are collected at the same time, a free How of urine is desirable and mild 
sedation should be used to reduce apprehension. I have discontinued the use 
of opiates as preliminary preparation because of the freciuent occurrence of 
nausea. 

The patient should be placed in a horizontal position on the table with 
the legs placed comfortably in stirrups properly adjusted to leg length. After 
local preparation and the application of a local anesthetic to the urethra, a 
cystoscope no larger than is nece.ssary is introduced into the bladdei’. the 
bladder is irrigated if necessary to remove cloudy material, the light cord is 
connected and the bladder inspected as it is gradually filled. It is helpful to 
locate the iireteral orifices with the obseivation lens. I have found a Xo. G 
French olive tip catheter satisfactory; they usually ])ass easily up the ureters 
and drain freely. The catheters should be advanced until the tips are believed 
to rest within the renal pelves This is usually indicated by a rapid drip of 
urme if the patient is well hydrated. A preliminary film should then be taken 
and developed while specimens are being collected. If the film shows the 
catheters in good position, the cystoscope may then be remoA'ed. leaA-ing the 
catheters in i^lace If there are shadows suggestive of stone along the course 
of the ureters, the patient should be turned slightly toAvard the side upon 
Avhich the shadoAvs are noted, and a second film taken. ShadoAA's unrelated to 
the ureters AA’ill be no longer adjacent to the catheter. The contrast substance 
to be used is then draAvn into tAvo ten c c. SAi-inges and adapters attached. 
The renal pelves shoAild be carefully filled AA'ith the solution. The injection 
should be made Avith minimal pressure and the patient directed to indicate 
any discomfort not present AA’hen the injection Avas begun. If there Avas no 
eAudence of retention AAuthin the renal peh'es, six or seA'en cubic centimeters 
of fluid is sufficient to fill the aA-erage renal peh'es. If residual Avas Avith- 
draAvn. an amount a feAv cc's less should be introduced. A film should then be 
exposed and the catheters left in place until it is developed, permitting the 
retained fluid to drain off. 

If the renal peWes are not outlined, it may be necessary to reinject one 
or both pelves. When the outlines of the pelves are Avell visualized, tlie pelves 
should be gently filled again and the catheters sloAvly AA'itlidraAra as tAvo or 
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Fig 18 — \Orcnal tutnir outUn«.cl by prc icrnl ox>gen 
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aberrant blood vessels, tumors, cysts, ibfarels, or inadequate blood supply. 
It is a useful adjunct to other well-e.stablisbed diagnostic ]n-ocedures. Al- 
though large series of eases have been reported witbout serious ill effects, the 
procedure is not without danger and should be, in our opinion, reserved for 
those eases in which additional infoianation is needed to plan an adequate 
course of treatment. 



Pjg 21 Failure due to lack of preparation before g^iving intravenous dye 

Figs. 21 and 22 show clearly the advantage of proper preparation in intra- 
venous urography. Figs. 23 and 24 .show normal pyelograms by the intravenous 

(Text continued on page 7.1 ) 
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method in an adult and a child Fig 27 shows normal p^c!ograms 1)\ the retro 
grade method The film was made just aftei the catheters wcie witlidriwn ind 
the meters can bo soon cntciing the Waddci in the iisiiil position 

Fig 2G shows the failiue to get a pcclogiam on the left side in a poorh 
prepared patient, ilthougli some ot the inti i\tnous d%c c in be seen on tlic riglit 
Fig 27 shows a normal retrograde p\clogrini on the lett side tlio next da\ 
Figs 2S, 29, 30, 31, and 32 dcinonstiatc coiigciutil dcformitiLS cleaih b\ 
the intra\cnous method Pigs 33 and 34 deinoiistiate wliit happens when 
ureters are transplanted 



Fijr 28 — Pouble urtters pcl\#‘s and cal>ces 


Fi^ 35 shows a pro%ed abenant \essel ha the mtix\enous method JIana 
retrogiade paelograms, often snggest such a ccsscl, but the catheter has passed 
into the pelvis, which somewhat straightens out the angulation usuallj seen 
In Fig 36 maikcdh dilated ureters can be casilj demonstrated becduse the 
obstruction i‘s usuallj near the bladder In poljcjstic kidnevs the intravenous 
pjelograms are ven diagnostic since the\ bring out the cortex of the kidnoj 
(Fig 37) 

In Fig 38 a stone was seen in the upper pole, and intravenous pvelographv 
demonstrated this to be in the isthmus, with blockage and neeiosis The stone 
was probablj paitiallj blocking the isthmus and the cahx might not have filled 
as w ell bv retrograde p\ elographj 

(Text conttnued on page 8S ) 
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Fig 39 IS 'iix cx-implc of stone m tliC nietcJ In Tig 40, beesuse of tlie 
patient’s ago, the uinnn tract a\as suspected, from pain in uppei light quad 
I ant Rcco\ci\ followed rciiio\al of gallstones 

Figs 41, 42, and 43 shou that earl' tulMKiilous lesions can be shown 
well with intra\enoiis and with retrograde jnelogiains 

Figs 44 4'», and 4G aio a dunonstritioii of the icenpLiati'c power of the 
kuliu\s 1 ig 47 shows inihtis of tatl> pieginncj Uiologist ad'ised con 
ser\ati\e ticitmcnt, and Fig 4S shows a iioiiiul p'clogi im soon aftci dclncn 
Fig 49 shows iiiuKid ohstiiution due to alien mt 'cssol Fig 3D shows the 
position of the Kidno' altci operation with the meter now in position to diain 
the peUis Film was made soon after opeiation and pehis is still soniewliat 
dilated 



Pig 40 — Girl aged 1“ Tain upper right quadrant Intrixcnois urography negiti\e Shows 
gallstones which were uRsu*i>ecteU 

In Fig 51 It stonicd at operation tint the alien ant \osscl was the hack 
ground of the Iijdionephiosjs Caicinonia can usualh be moie elcarh shown 
b\ c\stogiairLS, but Fig 52 sliowh that it is possible to make a diagnosis bj the 
intraienous method, if a cjstogram is not possible Inflammatory changes in 
and around the lower ureter preiented the passage of d catheter m the case 
sho^’m m Fig 33 

Fig 54 demonstrates how much neciosis can be pieseiit and still let the 
patient live a inoie oi less normal lift big 55 pioios that dispUeements are 
frequenth a \aluable diagnostic sign 1 igs 3fi and 57 show tumors of the 

(Text enntinued on pone SS ) 
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Fig 39 — Stone in lower left ureter as seen on excretory urography 
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Fig 39 IS in cN'imjilc of stone in the uittei In Fig 40, lictause of the 
patient’s ago, tlie unnnrj tnct nns suspected, from pain m uppci light qind 
nnt Eeco\ei\ followed iemo\al of gallstones 

Figs 41, 42, and 41 show that earh tiilKiculons lesions can he shown 
well with intia\cnous and with retrograde pjclograms 

Figs 44, 4 j, and 4G arc a demonstiation of the iccupcratnc iiowti of tlio 
kl(lnc^s 1 ig 47 shows jnelitis of caih piognanca biologist advised con 
servatuc ticitmcnt and Fig 48 sliows a iioiiiial pvciogram soon aftei delncn 
Fig 49 shows inaikcd ohstuiction due to ilioiiaiit vessel Fig ^>0 shows tlie 
position of the kidnov alter o]»cialion with the uietci now in po^ltIon to drain 
tlic pelvis Film was made soon after operation and pelvis is still somewhat 
dilated 



Flff 40 Girl aged 1" Tain upper rislit quadrant Intra\enois urography neg»ti\e Show: 
gallstone:, which were unsu pecte I 


In Fig 'll It seemed at opci ition that the abeirant vessel was the back 
ground of the hjdioiicphrosis Caicmoma can usualK be more clcarlv shown 
hj evstograms, but Fig 52 shows that it is possible to make a diagnosis bj the 
intravenous method if a cjstogiam is not possible Inflammatorj changes m 
and around the lower ureter prevented the passage of a catheter m the case 
''howai m Pig 53 

Fig 54 domonstrrtcs how nnuh netrosis can be present and still let the 
patient luc a moie oi less noimil lite Fig 55 piovcs that disiilaeements are 
trequcntlv a valuabl( diagnostic sign Figs 5(. and 57 show tumors of the 
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Fig: 45 — Improved function with less dilatation was seen on Dec 20, 1937 



Flfr, 45 . — Prostatectomy i\as done on Jan 7, 1938 A third intravenous, on Jan 2C. 
1938 shows almost normal pyclofframs, domonstiatlng’ rapid roco\ory of the urinary tract 
following relief of obstruction 




fis — RetrograJe pjelOEram shcms Jilated ppKis 
s fearel the pregnancy «oull ha^e to be terminate 
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kidne% Too nujcli cn^phasis cannot be pi iced upon the indiMdualization and 
tilt complete ix'iiiimitKm m each ease As an txamplt of this, Fig 58 the 
patient ms sent m for \ n\ c\animation of the lumlnr spine because of pain 
in this area llcnse shadows weic lepoited m the iit>ht uitteial area and 
intraienou-^ uiogiapln was oideicd Films demonstrated the shadows to be 
well awaj from the meter, and what appcired to be normal pjelograms An 
upright film was not made The patient waa then refer red to a urologist, who 
suspected a ptosed kidne\ Fig 59 shows o inuked ptosis winch could account 
for her sjmptonis 

Fig GO shows a luptiircd kidne\ in a soung bo\ following an accident 
Note the dj c along the path of the ureter 



In Fig G1 transitional cell eareinoma had complctelj replaced tlie kidnej 
tissue hence no peUii can be seen on tlie nght side 

Fij, C2 shows caljcine duerticulum out from upper cahx on light side 
This was proved at operation Gallstones can also be seen 

Fig 03 shows an acccsyjn ureter witli an ectopic orifice m the labia 
Tho follmiing cases demonstrate Madder findings bj flat films and cjsto 
g ams rig C4 shows a bladder filled with Skiodan tlirongli tlic uretlira and in 

(Text contintiFd mi <«. , 
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Pig 60 — Intiavenous uroBram sho^MnE^ tlte dye alonp the path of left ureter At operation 

he had a rupture In mid-third of kidney 
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normil rclntion amHi the s^mplnsl•, Tigr G) sliotts a bladder maikcdh dis 
pheed «p^^a^d and tounid the right At operationr large infected cjsts %\crc 
found m the pciincum ind pcinesical space Tig 06 sliows a large bladder 
stone Fig 07 shous the inoic or less Upieil api>c\iauce of prostatic calculi 
As u ill be noted thc\ arc in the mid line and bcliind the s\ inphi sis 



Fit? 70 — C>sto^am with dUerticula 


Fig 68 shous the bladder filleil with Skiodan, hut hmg uell abo%e the 
s\mph>sis and shoiwng an area of lessened dcnsiU in its floor, v,hich is charae 
toristic of the deforniiti due to enlarged prostate gland Fig 69 is an air cjsto 
gram on the same patient Here it can be seen that the enlarged prostate pushes 
the tip of the catheter foiiiard The shadow of the prostate can be seen in the 
door of the bladder, reaching the leiel of the second hole m the catheter 

I ig 70 IS a e^stouam showing two large diicrlicuh with pedicles Often 
a large diicrtieuliim is found in a routine examination and unless it can be 
demonstrated that there is retention after the bladder has been emptied, it is 

next continued on paje loo ) 
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rie 76^ — C>«tourethroBram ^houlnc a large lanJen hyperpli*!'* with a broad posterior 
urethra eugeestme pressure from lateral lobes 



Fig 76 — Coneenttal \al\e8 were found 


operation 
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doubtful tint \n\ sMuptoms cm ho ittnlmftd to such i findm*: Tifr 71 
"i c\sto 2 nm 111 1 susjicctcd ea^c of caieinoma of tlic hladdci , it shous liou, at 
tunes infection can ti i\cl from llie liliddcr to the kldne^s IIcic it can be seen 
tint wlieii the bladdei m is fiHcil tlicit. was ie}jiiigitation up both mttci-s, filling 
the kldllt^s on both sidis I ig is a c\stogiain with icgnigitatioii m a paia 
plcgte, Fig 7} a nornitl tisfouidhrogiam Fig 74 is a stotiitfhiogram show 
iiu. a lai^c median lobe while Fig 77 shows i gioss defect with bioad postcnoi 
inethia In Fig 7G ooiigenit il \ il\rs au seen on a c^stoiiicthiogi im Fig 77 
IS a c\stoincthrocrain following jiti meal piostcctom\ 

Fig 78 IS a cistonicthiogi mi showing i mu luge piostito gland 
Fig 79 IS 1 esstouKthiogi mi m \ caiciiumia of the piostatc 



Pig 1 9 — Cyatourethrogram ohoTunt, a cartinoma in the prostate The poaterior urethra is 
^ery 8traii>ht 
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CHAPTER ]I1 


PREOPERATIVE AND POSTOPERA1^]VE CARE OF THE 

UROLOGICAL PATIENT 

Charles M. Nelson, j\I D. 

Assistant Piofcssoi of Uiology, Medical College of Virginia; Attending Uiologist, Medical 
College of Vvginia, (A. Eltsalirfli’s Ilosyital, St. Lnlce'.s Hospital, and McGuue Clime 

PREOPERATIVE TREATMENT 

Assuming that the history and ph3^sieal examination and necessary ]al)ora- 
tory studies have been peil'ormed, many urological ])atients I’cciuii’c somewhat 
prolonged treatment before they are in the best possil)]e condition for opera- 
tion. Most urological surgical conditions lead to im])airment of renal function 
which if severe enough invariably leads to acidosis, malnutrition, or anemia. 
In addition because of the age group of many of these patients there will be 
cardiovascular complications and also other systemic diseases, especially 
diabetes. Insufficient intake of vitamins ovei’ a long jieriod of time is astonish- 
ingly frequent Because of these complicating factors it is especially desir- 
able in urology that the patient as a whole be considered and not ,pist one small 
segment of his anatomy. The jireoperative studies will usuallj'- reveal what- 
ever complications may be present and it is advisable to attack these in an 
orderly manner. 

Anemia — Patients with mild anemia who do not need immediate operation 
should be placed on a suitable diet with a high vitamin content and given iron 
and liver extract If delay is not advisable whole blood transfusions may be 
used, one before operation and, if necessary, one during the operation If only 
one transfusion is necessary it is advisable to use this during the o])erative 
procedure A secondary anemia of long duration which involves no ])lasma 
loss may be combatted by the use of a .suspension of red cells A large num- 
ber of red cells with a corresponding rise in hemoglobin may be given in this 
way with less risk of overloading the circulation 

Infection. — Infection adds greatly to the hazard of surgical procedures 
and, when time will permit, it should be reduced to a minimum before ojiera- 
tion is done. The administration of antibiotics, of sulfa derivatives, or of 
Furadantin is indicated but should be withheld until adequate drainage is 
restored. If the kidney is involved, drainage should be obtained by a ureteral 
catheter and if the bladder, a urethral catheter Cultures .should be made to 
ascertain which is the offending organism and in vitro studies made as to its 
sensitivity to various drugs During this period of time, however, even before 
the results of the culture have been reported, provided drainage has been 
established, antibiotics should be given and usually one of the wide-range 
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pniii ncg^tl^ e inluliitois uill be of ^^hle letric\cliiic is »t piesent the 
most popular diug in out Inntls Tf the iiriinn trict is not inftcted Avhcii the 
jtatient is first sotii the stiictist asepsis m hiiulliUK instiunients and catheters 
should be pricticed fiulcss tathetenyitum in-n ilcstioj s\eebs of pninstak- 
iiifj ^\ork If intelligent effoil is diiccted at decreasiiifr or preicnting pre 
opcratiie infottion, thetc ^\lll be a (,iatifMn$; leiluction in postopcratise com 
plications 

Malnutrition — Poorh noniished patients ate lh^a^s ]iooi jisks foi siirpi 
eal treatment In some easts cbionic sepsis oi i chionic uicime state ivhich 
interferes uith dii^estiou is lesponsible for the condition There is ahiajs 
an associated anemia Blood transfusions adnimisti ation of dextrose solu 
tion intnaenoush, and \itaniins b\ lupodciinic injection arc usinllj leij 
helpful in such patients Delndiatmn is often associated avith malnutrition 
or mai lie found in patients with frequent and painful urination or Madder 
o])structuui, who h.i\e abstained from drinkniR because of discomfojt in void 
iiiR This (.ondition is ttadilv corrected bv the administration of fluids either 
hv moutli or parcntonlh A dn tonj,uc susttsts prompt action 

Impaired Renal Function —Most patients who jircsent themselves recl^r 
niR some tjpe of iuolo;,ical suiRicd procedure will have impairment of renal 
function Usualh it is a problem of drainage to pet the kidnevs into the host 
shape possible hefriic <tpcntion "'lost surgical lesions of the upper urinarj 
tract will involve onlv one kidnev and, with the contralateral kidnej function 
uig improvement of the involved kidnev is best obtained bj going ahead with 
the surgical procedure In the occasional ease of bilateral tubeiculosis or hi 
lateral ureteropelv ic junction obstruction, drainage of one kidnev maj be 
advisable before attempting the definitive lepair oi removal of the opposite 
kidnej These c ises are the exception, however rather than the rule M hen 
the obstruction is at the blad<ler nock then usuallj there is bilateral renal 
impairment which will improve vMth drainage This improvement should be 
anticipated and should be awaited befoic the surgical procedure is earned 
out The imj)rovoment m some cases mav be quite rapid, in others it seems 
interminable Ccitam c iscs will rcquiie drainage for months befoie thev 
reach what is prohalih then highest obtainable level of renal function "When 
this level is reached despite a low total function, if the patient has been up 
and about and seems ileit iiid cspeenll> if his appetite is good, one can 
usuallj go ahead safeh with the procedure contemplated If drainage is 
iiecessirv over a long pciiod of tune it is piolnble that a suprapubic evstos 
tomv should be done In this wav much of the infection which is prone to 
involve the lowei unniij tnct with an iiiljing catheter maj be avoided and 
the catheter is much bitter tolerated Not infrcquentl} an added bonus from 
this procedure will be a maiked lediictinn in the size of the prostate, suggest 
mg tint a transuiethral pioiedurc mav he the operation of choice rather than 
an open operation 

1£ the impainnent in function is prereml in oiigin it becomes necessarv 
u treat the undeilvmg condition Cardiac failure is prohabh the commonest 
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and this is best left in the hands of those most comjietent to handle it. Almost 
invariably with diabetes there will be some loss of kidney function Chronic 
nephritis and cardiovascular renal disease present ]n‘oblems which require the 
finest judgment in deciding when to operate and whether or not the risk of 
operating is justified. Suffice it to say, in this group of conditions, it is wise 
for the urologist to surround himself with competent advisors and associates. 
The problem usually resolves itself into Avhether or not the patient can with- 
stand the anesthetic. It has been our experience that most oC the so-called 
poor-risk patients Avithstand anesthesia quite Avell, and all urologists can re- 
call patients on whom operation was begun with fear and trembling Avho Avent 
through the procedure aa'cH, avIio had postoperatiA’’e hemorrhage, and avIio had 
to be taken back to the operating room and Avithstood a second procedure 
equally Avell While caution should be the AvateliAA^ord, one should not deny 
the patient yeai’s of comfort because of a little risk. 

Nursing Care — It is hard to place too much emphasis on nursing care 
The manner in Avhieh the patient is 1‘eceiA’^ed into the hospital and the effort 
to get the patient properly ad,]usted and to make him confortable makes a 
decided impression and often influences to some extent the result of the treat- 
ment Kindliness is possibly the foremost attribute for a nurse. The ability 
to ansAver silly questions, to respond to various Avhims and quirks in tempera- 
ment, and to allay fear is necessary and directly jiroportional to the interest 
in and the desire to be helpful to the patient A\diich the nurse jiossesses. Nurs- 
ing procedures, such as routine bed and skin care and the care of the A’^arious 
tubes AAdiich may be attached to one or another portion of the patient’s 
anatomy, are of the utmost importance Alertness to sudden changes in the 
patient’s condition and the prompt notification of the physician responsible 
may mean the difference in certain instances betAveen life and death for the 
patient. 

Good orderlj'" care is equally important. An enema can be a blessed relief 
or a frightful experience, depending on the individual carrying out the pro- 
cedure More breeches of aseptic technique are committed by orderlies than 
by any other indiAuduals responsible for the patient’s care All too often this 
portion of medical practice is left in the hands of those either careless or 
incompetent and the patient’s stay in the hospital made many times more 
unpleasant than is necessary 

Preoperative Medications. — In general, preoperative medication should 
be limited to a mild hypnotic to alloAv the patient to sleep In our hands the 
administration of % grain of codeine, grain of phenobarbital, and 5 grains 
of aspirin at bedtime gwes relief from the Amrious distresses incident to being 
in the hospital and alloAVS a night’s sleep Avithout a hangOAmr. Stronger bar- 
biturates are contraindicated in the elderly patient unless there is a history 
of having taken barbiturates over a period of many years In many elderly 
patients barbiturates produce a state of stupor Avith fogging of the conscious- 
ness but instead of sleep, an extreme restlessness and it is these patients Avho, 
troubled by hallucinations or dreams, may fall out of bed or do themselves 
damage in other Avays Other special drugs may be required as the patient’s 
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condition iiulicntts Mtiimns In^e 'iliend\ been mentioned and chemothcrap> 
or antilnotiLS im\ be otdcred If the uieteis are to be ti insplnnted Jt is 
ndMsablc to stait clieinothenp\ eaxh m ordci to tn to clianffe the floia of 
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the Hrjrc intestints Immediateh preoperatneh it is custoimrj to administer 
tn adeqimte dose of morphine or one of its deinatnes depending on the l)od% 
t\ei^ 0 le patient, and ^50 of atropine or scopolamine, depending here 
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usuillly on the preference of the tiucsihetisl. If the ])atient is to have a spinal 
anesthetic and is under 50 years of age, % gi’ain of ejihedrine may he given in 
order to inainlain the blood pressure diu’ing the anesthesia period 

Care of Catheters. — During the preoperative phase oC a proslatic oimra- 
tion, vhen drainage is needed, an inlying catheter is the best method of ob- 
taining it. The catheter of choice is the 5 c.c. balloon catheter. This does 
aAvay Avith attaching the catheter to the ])enis by adhesh'e tape or other 
methods and alloAA’s free drainage of the urethral seerctions and is usually aatII 
]Alaeed since the balloon eventually is pxilled doAvn against the prostate by the 
Aveight of the attached tubing. Tf for some reason a balloon eatheter cannot 
be passed, then the catheter of choice is a tAA'o-eyed Dobinson eatheter, AA’hich 
shoidd be carefully ta]Aed in place. To place the catheter ]n' 0 ])erly it should 
be passed to a point AA’here the Airine is floAving freely through it, and it should 
then be AA-ithdraAvn iintil the floAv ceases and reintroduced into the bladder 
approximately one ineb and then taped at this level. A catheter AA'hich is too 
far in docs not drain Avell and in addition Avill produce bladder spasm by 
lodging against the AA'all of the bladder. Bladder spasm may also occur AAuth 
the balloon catheter and is best combatted by attaching the ])ationt's catheter 
to a Y tube, the to]) of Avhich is idaced a little aboA'e the level of the mattress. 
This maintains a little urine in the bladder most of the time, AA-hieh serves as 
a buffer around the catheter 

Strictest asepsis should be used in the passing of the catheter and after 
it is passed it should be connected to sterile tubing. When the patient is 
alloAA'ed to got Aip. and most of these patients should be Aip if it is at all 
possible, care should be exercised in the connection and disconnection of the 
tubing In the usiAal clean case the catheter shoiAld be inserted and left alone. 
Irrigation is not advisable \uiless there arc clots or unless the urine is par- 
ticularly foul. Iri’igation should be done only Avith a definite pAArpose in mind 
and not as a A-oAAtine procedure. 


POSTOPERATIVE CARE 

In the immediate post opera Ha'c care of a patient minor details, saacIi as 
position of the patient and the jjroper hypnotics, assAAine greater importance 
than in the later phases NAAi'sing care and close obserA’ation are of the Ajtmost 
importaiAce. 

It is oAAr cAistom to Avrite orders in the immediate postoperatiA'C jihase for 
the folloAAung procedAAres 

1 Diet. — In major SAArgical procedAAres Avith a general anesthestic Ave feel 
that it is adA’isable that the patient be placed oia nothing by moAAth Cor the 
immediate postoperative period For lesser procedures, such as transurethral 
resection Avitb spinal anesthc.sia. the patient may be given liquids and a soft 
diet for the folloAving meal if the liquids arc tolerated avcII. 

2 We AASually request that the blood pressure, ]nilse, and resjAiration be 
cheeked every half hoAAr Aintil stable We like to be notified if the blood pres- 
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sure fills boloi\ 100 In this \\a\ i tioso check is lutonnlic ill} kept on the 
patient in the immetlnte postopentue period in<l in} Riiie ch mge imU he 
noted ind the linuse stall oi attending phisiciaii notifitd pioiiipth 

1 "We are specific in Miiting ordcis with reg ud to the cite of the pnlunt ’s 
postopeiitne cithetei, whether i nephiostoms oi some fntm of hhdder diim 
age It IS out cnstoin either to super\ise the atfichnient of the cithctti to 
the piopei driimgc tubing oi to cheek it within i shott time iftn it has licen 
attached 

4 Antibiotics —AVe feel that the piojiha lactic use of nntibiotK-S is to bo 
recommended for nin patient who is woirmg in inlMtig tube of iiu kind 
The piesence of infection pins i tiibt in the bod\ mi\ he so disistrous that 
we feel tint antibiotics should be gi' tn despite the possilnlita of sensiti/ ition 
of the pitient to one of the diugs used In uiologicil suigen, since the 
commonest olTcndeis aie grim negative tods, w< feel it to be cspniillv luccs 
S 11 \ to cov ei this poi tion of the bactei i d speeti um 

5 Position — The position of the patient immediitch postopciitno de 
pends on the t}j)e of opention which was iieifoimcd Tor instance, iftii a 
nephiopew the foot of the lied should ho elev ited in oidei to maintiin the 
position of the kidno} without dug <>u the sutuies Also a ucpluectomv 
wound will piohablv diain liettei ni the immediate postoperative peiiod if 
the patient is placed on the involved side AVith certain of the sjnnal ancs 
thetics It IS important that the patient’s head be elevated, and with otUcts 
the foot should be elevated or the bed should ho kept fiat In whatevei jmsi 
tion the patient is jiheed it is impoitant that he not keep still foi long 
periods Even with the foot of the bed elevated and the patient placed on the 
involved side one can still let the patient rotate to the back and then Ijiek 
again to the inv olv ed side 

G Narcotics — With regard to narcotics it is our bohef that the less of 
this t}pe of ding which can be administeied without undue distiess to the 
patient the gi cater the benefit to the patient in the long lun For the uliif 
of pain theie is no substitute for adequate doses of morphine oi its denv atives 
or Demerol but ceitainlv this can be overdone The dose depends on the 
bod} weight age, and seiisitivit} of the patient to the drug Enough should 
be given to ulievc pun but not so muck that respu xtion is slowed We 
usuill} gi%e morphine sulfate up to ^4 gram even foui houis foi the fust 
twentv four hours and leduee it on the dav following Usnalh bv the stcond 
postoperative da} giam of morphme every four hours will suffice to Keep 
the patient comfortable If more than this is needed the wound should be 
investigated the catliotci should be inigated, or some other soiuce of nuta 
tion should bo searched for ind, if found, relieved Hus is cs{)cciallv tiuo 
of piticnts who have undeigone piostatie suigeiv who should exhibit little 
01 no postopoiative distress if all tubes aie diaimng well and if then wounds 
are not infected We liegin bv having the patient sit on the sidi of the bed 
as soon as we feci that it is feasible and this is usnalh dining the fiist post 
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operative clay. By the second day he can usually sit in a chair or maybe even 
take a few steps. This early ambulation, Avhile it may not achieve its original 
purpose of reducing the incidence of emboli, has. however, certainly shortened 
the hospital staj^ of the average patient and the intestinal tone and general 
sense of well-being improve much more rapidly in these patients than in those 
Avho remain quietly in bed. 

7. Fluids. — The problem of proper parenteral fluid administx*ation becomes 
more difficult as fux-ther kxxoAvledge is added to our understaxxdixxg of the 
proteiix-electrolyte-water complex of the body. Lx the great majoxuty of 
sixrgical cases, however, there is xxo need for overcomplicatioix of thinking. 
Parenteral fluids are given to combat shock or to supply food, water, vitamixis, 
axxd iuorgaixic salts in the proper balance The choice of the xlglit fluid at the 
x'ight time depeixds on the purpose for which it is used, oix cliixical experience, 
axxd on laboratoxy studies 

The choice of fluids to combat shock Avill be discussed uxxder the subhead 
“Shock.” If the patient is on “xxothing by mouth,” all of the substances 
xxeeessaxy to sustain life must be supplied parenterally. First of the body re- 
quiremexxts axxd actually the easiest to supply is watex\ The usual daily re- 
quirenxent of the body is 2,500 e.c. of water as such. ^Vllen given intravenously 
as 5% dextrose in water, this is available to the body as soon as the dextrose is 
metabolized. It should be remembered that when normal saline or Ringer’s 
solution is given intravenously no water is available to the body until tlie con- 
tained salts are either excreted and the water retained by a functioning Iddney 
or metabolized to form other compounds within the body which ivill allow the 
freeing of a little water Patients who are running a fever or who Avere de- 
hydrated prcAdous to operation or Avho liaA’e a very large body sux'face may re- 
quire a eonsidex'ably larger amount of Avater than 2.500 c c The x'equired 
amount can usually be estimated by the appearance of the patient, the turgor of 
the skin, the drjniess of the tongue, and the body Aveight of the patient. A 
patient Avho is receiving all of his nourishment parenterally and is gaining 
Aveight is becoming edematous Avhether the edema is clinically apparent or not 
It should be remembered that the edema is not confined to the subcutaneous 
tissue but that also the boAvel will become edematous, and the kidne.y, and the 
brain, and the function of all the A'arious body systems aauII be impaired and 
their recovery delayed This is almost iiiAmriably associated Avith excessiAm 
administx’ations of sodium chloride; a normal blood chloride does not mean that 
there is not an excess of chloride in the body, since the tissue spaces may be 
OA’ex'filled and the blood IcA^el normal. For the most accurate folloAA"-up, the 
patient should be Aveighed daily, but most of these patients are confined to bed 
and onL' a A^ery fcAV institutions are equipped to Aveigli the patient and tlie bed 
simultaneously, so that in most instances Aveight gain has to be estimated 

There are two major contraindications to the administration of intraA^enous 
dextrose in AA'ater; one is cardiac failure and the other is loAver nephron nephro- 
sis It is a rare patient indeed in Avhom eai-diac failure is precipitated by the 
administration of dextrose in Avater but it can be done and reasonable caution 
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should bo CNCicised -ulion the patient liis scacic oaidnc dnmnpc Dunnpr tlie 
retention phase of lower ncpliion nephrosis water should be limited It is quite 
tas^ to o\orloTd the patient because of the limited ovciction of fluid of ana kind 
In order to supph food to the bod\ it is not usualla feasible to ittempt to 
replace the entire daila caloiie nocessit' Usualla the pciiod duiiiig winch 
parentcial fluids are iicecssaia will be of short durrtion and the patient can 
metabolize his oa\n fat and pi oleins and «a portion of his t.aloiic icquiiements 
be replaced oi be fuinishcd ba intraaenous dextrose In the lestinj; state the 
aaerage indiaulual lequircs about Ij'SOO caloiies per dn Each giam of de\ 
trose furnishes 4 calories, TOGO ec of 5^£ dextrose aaill furnish fiOO calories 
Little rs gained ba the administiation ot lO^c dextiose in aaatei, since much 
of the dextrose giaen is spilled oxer into the untie, and nothing is gained ba 
the admimstr itinn of dextrose, since this meiclj dehadrates the patient 
and the greater portion of the dextiose is lost in the urine 

Vitamins B and C haat been inanutaetuicd m such pure fmin that tlua 
can be used mtia'enouslj Thea are used in ana case in avhith piionteial 
drainage oaer a period of time is obaioiish going to be nocessaia We have 
seen no dramatic improaement from then use but bclicac that thej ate lielp 
ful 

The administration of inorganic salts has been a subject of controaerss 
and India idual predilection since it av is found tint it a\ as possible to f,ia c these 
substances intraaenoush Oalcniin sodium, potassium, and magnesium, 
chlorides carbonates, gluconates, lactates etc, are aaaihble for intraaenous 
use The light proportion of these substances for each india idual patient can 
be determined onh ba laboiatorj studies made on the moimng of the daj 
in avhich one contemplates giaing the substance The liborators studies aahich 
arc useful aie sodium and potassium millicqiuaalents, CO. millieqma ilcnts 
chloiide milliequiaalents found in the blood serum and Fantus’ test for 
urmarj chlorides content The urea nitrogen is also helpful in determining 
the patient’s course from (la> to daj The EKG is charicteiistic if the serum 
potassium is too loa\ It is oui custom aaith those patients aaho are restricted to 
nothing ba mouth to gia e 5^0 dextrose in aaater in the moimng and then, avhen 
the laboratora aaork has been reported, to grae the amount of the inorganic 
salt indicated ba the laboratora leports We giae these substances jnst as a\e 
aaoiild giae ana nthei indicated drug, for instance, if the chloride milli 
iquia ilents are loaa a\e giae normal saline If the potassium m low, i)()tassiuin 
IS giaen If the CO combining poaaer is depressed, then sodium lactate is 
admuiistered 

It Is impossible to laa doaan ana hard and fast rules avhich avill coaer all 
cases Faeh cast must be iiuliaidualized and must be follnaatd closela We 
belioae that the use of 5% dextiose in aaater is the basic tond and clunk 
solution and the administiation of the aanous elettrolates especialla sodium 
and chloride onla as indicited bj the laboiatora studies aaill usuallj giae 
one the best chance of maintaining the p itient m balance ^ 
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With these orders Ave usually manage to get the patient through the 
immediate postoperative pei’iod. On the first postoperative day the dressing 
should he changed in most urological cases, since they are usuallj’’ drainage 
eases and a sticky dressing is an added, unnecessary discomfort If it is a 
clean case, the drains in the renal fossa should be loosened and should be 
shortened daily thereafter. If the patient is feeling well enough or if the 
operath’^e procedure was not too shocking or prolonged it is possible that the 
patient may be given food by mouth on this first day. Usually it is best to start 
with sips of Avater and folloAv Avith some clear liquid, such as tea, or AAutli dry 
toast, rather than full liquids. Orange .iuice can be irritating and cause 
bloating, and milk is eA*en Avorse in this respect. With a little distention and 
a listless patient it is better to gh’^e intraA’^enous fluids than to attempt to force 
food or Avater by mouth at this time. In the patient Avho has been through a 
really large kidnej’’ or adrenal operation it is usually best to Avait until 
peristaltic sounds can be heard before beginning anj’-thing by mouth. For 
the mild discomfort of gas pains, Avhich may be seen occasionally on the first 
postoperath'e day, a rectal tube is quite helpful. The use of Prostigmin AV’^hen 
indicated may be of Amlue, but it is frequently’' used AA’hen entirely unnecessary 
This drug en,io3^s a considerable vogue among the house staffs in our hospitals 
and is a source of expense in the ever-mounting cost of medical care. Its 
routine use is certainly not indicated I haA’-e not personally ordered an in- 
jection in five years and haA’e not been able to see that Avithholding it made 
any great difference in the postoperative course. 

POSTOPERATIVE COMPLICATIONS 

Complications. — The postoperatiA’c course of all urological patients is not 
necessarily Avhat one Avould desire. As in any surgical procedure, unexpected 
complications appear and these are made more intricate by the presence of 
catheters and tubes of all kinds. Certain of these complications Avarrant in- 
diA’idual discussion 

Infection. — Adequate drainage is the most important factor in the control 
of infection Stagnant urine is an excellent culture medium and Avhen per- 
mitted to accumulate either in the caA'^ities of the urinary tract or in the 
cellular tissues surrounding them serious harm may be expected. Operation 
upon the infected urinary tract should include liberal drainage of the organ 
operated upon, if it is not remoA’ed, and of the surrounding cellular tissues 
In all cases at least a rubber tissue drain should be left in the depths of the 
Avound for a fcAv days. Tubes draining the kidney’- or bladder should lead to 
the surface in a straight course so that they may be easily replaced if neces- 
sary Tubes should be securely^ fastened to the Avound and to the dressing and 
should be frequently examined during coiiA^alescence to see that they are kept 
in place. The tube draining urine should be attached to a sterile tube and 
bottle which should be cleansed and resterilized at prescribed inteiA’als. 
Irrigations should be done by gravity, particularly Avhen irrigating the kidney. 
The forcible injection of fluid into an infected lenal iielA’is may cause an ex- 
tension of infection. 
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The most sitisfaiton dinimfie jmtoinl foi the wound is the ciiriiottt 
dram unde bj dnwni}; a strip of "lu/e thiou^h a IdiRtli of lubbci tissue 
tubmp Tills should lennm in plice fioin two to lout dsjs, dtpcndiup U|)<m 
the extent of infection If theie is considenblc jniriilent dniinpe when the 
ugmette dvniu is leinnxcd, a soft lubbei tube should he pHetd lu the diaiu 
ape tnct The tube should extend to within shout m inch of the bottom of 
the tnct and should he withdriwn nnd shoitcnod (\et\ f(w daxs as the wound 
heals from the bottom Actueh infected wounds should be inipatcd thiouph 
the tube b\ giaxjtj N'oimal saline is the most unueisilU useful solution 
mild antiseptics max be used When the d« miapc tout uus alkdme uime oi 
when theie is iixocxancus infection, a 1 'lOO solution of acetic add is mdi 
t ited AAhcn there is dramnpe of urine into the x\ound, tontmiious aspii ition 
js helpful Prx heat fiom an infryiied lamp is iistfiil in Iht tieatmojit of 
infected xiounds, it lessens jiaui ind souness lud seems to hislen the hi ilmp 
piocess 

Caieful hemostasis is also in imp<ntniit pucaution apainst xvouiul in 
fection When a hematoma foinis oi blood clots nccumulate in the wound 
healmp is ictarded and infection eneoui iged Wluiiexti bletdmp cannot bo 
complotelx contiolled bx lipatuie oi suture, the aita should be packed and 
uletixnte diamapt pioxided 

The piactico of applxmp antiseptiis diiectlx to the wound has been 
largclj discaided If it is desiriblc to Hush out a wound at operation, noimal 
saline is the solution of ehoue 

Tolloxving operation, the piophxhciic administration of penicillin and 
streptoinxcm sinplj or in eombmation descives consideiation It is not out 
custom to adniimstei either followmp the umjoiitx of luolopical piocedmes, 
but m contaminatid eases tlicj ate iiulicaied and max be lifesaxmp It should 
be cniphasired tint the antibiotics ate uo substitute for cariful attention to 
the wound and the provision for and maintenance of adequate drimage 


Hemorrhage — Exccssixe Weeding during the convalescent pciiod usnallv 
occurs within a fevv hours follow mg opeiation oi after a lapse of several daxs 
Farlv bleeding max be caused bj a slipped lipatuic a blood vessel tempoi uilj 
occluded and overlooked, oi bj in incitise ui blood pressuri Bleeding lioin 
a slipped Iigatuie is usuallj profuse and itquites immediate itteiition The 
wound should be rapidlx opened and sttuiclx packed with gauze until ])io 
vision can be made to secuie and ligate the blood vessel Blood loss should 
he replaced bj transfusion If this is not imincdiitelj av ulable the lilood 
pressure is sustained bv the intravenous adniiiustiation of dextrose solution 


or blood plasma Sccoiidaij bleeding fiom blood vessels that have licen 
temporanh occluded bj crushing or twisting is rauK so piotusc as that from 
a slipped ligatme because the vessel is usnallv not so Jugt Such bleeding 
mav , howevei be quite tioiiblesoiiie and if it cannot be contj oiled bi a light 
pack the wound should be opened and the vissel ligated Patients who leixe 
the operating loom m shock oi with a low Wood p.essme btcauso of spinal 
mosthcl ma, be expected to bleed ohci. the blood p.essure letehex Us. 
noronlletel Stub l>leedm5, isnielj viionxbiit is oct isioinlh (jlllte trouble 
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some, especially following prostatectomy, where packing or coagulation is 
usually depended upon to control the bleeding. This type of secondary bleed- 
ing can usually be prevented by maintaining the blood pressure at a normal 
level during operation by the use of dextrose solution intravenously. When 
blood clots haA’^e accumulated in the bladder, bleeding often continues until 
they are remoA^ed. FolloAving transurethral operations continuous irrigation 
should be used or a decompression apparatus should be so adjusted that a fcAv 
ounces of solution Avill remain in the bladder until bleeding is no longer 
sufficient to occlude the catheter Avith clots. 

Delayed secondary bleeding is irsually caused by infection. It occurs 
most frequently folloAving nephrostomy and transurethral resection of the 
prostate, but may occur in any infected Avound 

Secondary bleeding from an infected kidney is a serious complication 
The bleeding may be controlled by packing or may stop spontaneously but 
almost ahvays recurs. If the initial hemorrhage is not scA’^ere, the nephrostomy 
tube if present should be remoA'^ed and the patient be kept quiet Avith mor- 
phine. If there is a large drainage tract, it .should be lightly packed Avith 
gauze. The packing is changed daily and urinary antiseptics are given by 
mouth or parenteralljL 

If bleeding is profuse or if it recurs, nephrectomy is the safest treatment 
When it is important that the kidney be saA’-ed, a more conservatiA’-e operation 
may be tried. In a case of sei^ere secondary bleeding Avith a stone in the 
opposite kidney the nephrostomy Avound Avas packed Avith perirenal fat Avhicli 
Avas held in place Avith a mattress suture through the kidney. No further 
bleeding occurred and the patient recovered Avith good renal function 

Delayed bleeding from the prostatic caAuty is usually controlled by 
aspirating clots and replacing the catheter for a fcAV" days. If the bleeding is 
of real consequence, it is best controlled by the evacuation of clots by means 
of the Ellik eAmeiilator through the fiber sheath of the resectoscope. Spinal 
anesthesia is usually used After the field is clear, the prostatic bed should be 
inspected and the bleeding points coagulated under Ausion. If this proves 
impossible because of A^enous sinus bleeding or generalized oozing, a 75 to 100 
c.e. balloon catheter may be passed, the balloon distended Avith fluid and ten- 
sion placed on the catheter to maintain pressure against the bleeding area 
Earely, it is necessary to pack the prostatie bed Avith gauze. If this must be 
done, the bladder should be opened suprapubically — unless a supiapuliic 
prostatectomj^ had preAUOusly been performed — and the prostatic bed sponged 
dry. A layer of oxidized cellulose may then be placed against the oozing area 
and dry gauze packed against this. 

Shock. — SeA^ere .shock folloAving urological operations .should be rare 
Patients Avho are in poor condition or Avho must undergo a long, tedious opera- 
tion should be given whole blood to smstain the blood pressure during the 
operation. The amount given depends on the extent and duration of the 
procedure. It is extremely important to keep the patient’s lilood pressuie at 
a safe level A .systolic blood pressure beloAv 80 for even an hour may cause 
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ano\omn Anoxeini'i alone nina produce a ahockhke state so that a aicious 
cvclc IS set 11)1 and unless it is interrupted, death ^^lll super\ene It is our 
belief that e%en possible effort should be made to interrupt this escle and 
that, in order to maintain an adequate ssstolic blood picssuie uhole blood 
should bo gucu e^eu to the point of possible oioiloadiiif; of the circulition 
If blood Rncn in the usual niamier seems ineffectual, arteinl transfusions 
mij be consideied After the opeiatioii is completed, if one feels that he has 
alreadi gnen ns much blood as is safe then ft solution of 5% dextrose in 
uhieh 4 c c of norepinephrine is dissohed in 1,000 c e of dextiose pnen ultra 
senousl> max help to maintaiu the blood prossuie When pixcu slouh this 
has proiod to he of considerable xalue The jiaticnt should he kept iiarm and 
dry The fool of the hod should he elevated Oxvpcn hj nasal cithetei is 
indicated A Levin tube imv be lifesavjiip It is astonishinp how often these 
patients will have dilated stomachs 

Abdominal Distention — Attention to the elimination of the bowels is 
important Verj few jiatients hive notnni evacuation when in hod and 
failme to maintain good elimination befoic opeiation prohahlv accounts to 
some extent for postopoiitive distention If thoie is evidence of gas in the 
stomach if the patient is constanllj nauseated but iiinblc to vomit, oi if he 
vomits dirk malodorous matcrnl immediate gistric lavage should be done 
The tube is then left m place until the ictuin flow has the aiipeaiance of nor 
iml gastiic fluid IN hen theic is jiersistcnt inusei and vomiting, the patient s 
fluid balance must be maintained bv the administration of parenteral fluids 
After evidence of peristaltic activitj his appeared, enemas mav be given 
once or twice a dav The 1 2, 3 enema composed of one ounce of mignesium 
sulfate two ounces of gljtennc, and three ounces of mmeial oil is verj satis 
factorj for this purpose Enemas should be used with extreme caution, if at 
all following suprapubic or penneal prostatectomj because of a possible in 
crease in the iisk of pulmonarv embolus Jlineral oil oi a combuntion of oil 
and agar should be given clail> at bedtime as soon as the patient can retain 
it 3111(1 laxatives should be given when necessarv as soon as the patient can 
take solid food 

Occasinmllj severe infection ot the kidnej or suppuiation in the retio 
peiitnneal sjnee is accompanied bv advmmic ileus with severe distention 
nausea and vomiting Effoits to stimulate penstalsis meet with veij little 
success A Levin tube should be passed and drainage established bv the 
method of 3\ angensteen Enemas will not be expelled, Init some lehef nn> be 
obtained bv ittaelung an irrigating can containing a warm solution of biear 
bomte of soda to a rectal tube, and then raising this can a few inches abov e 
bed level until a poition of the solution has run in and then loweiing the can 
to floor level and allowing the solution to di un off This piocess is'^rcpeated 
thioughout the dav and is usinllj quite helpful 

Hiccough —Hiccough is a frequent eomplieation of urological operations 
especiallv operations upon the prostate In most cases it is of short duration 
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and causes very little trouble. Occasionally it persists and is very exhausting 
to an enfeebled patient. Numerous causes of hiccough have been mentioned. 
In urological patients it is most frequently caused by delayed emptying of the 
stomach or by poor renal function. It is at times the first evidence of uremia 
Many remedies are advised, none of which is always dependable A stomach 
tube should be passed, to determine the character and amount of retained 
material and to irrigate the stomach with cold normal saline solution. This 
will often give relief for a considerable period, and if foul material is re- 
tained in the stomach, the ])roeedure should be repeated every four to six 
hours or a Levin or Jutte tube should be left in place for continuous drainage. 
The inhalation of carbon dioxide will control hiccough to some extent It may 
be given by a carbon dioxide oxygen inhaler or by having the patient rebreathe 
his expired air in a paper bag Occasionally the paroxysms are controlled 
for scA’-eral hours Sedatives may be necessary to induce sleep in severe cases 
When the patient can sleep hiccough is neA^er severe and occasionally stops 
entirely. Benzedrine sulfate, 5 mg. repeated in four hours, will control 
hiccough in some cases It should not be given Avithin four hours of bed- 
time. When all other treatment has failed some surgeons haAm blocked or 
crushed the phrenic nerves This is rarely necessary As the kidneys and 
intestinal tract begin to function noimially the hiccough is usually cured. 

Embolism. — Embolism is said to account for about 5 per cent of the deaths 
in urological patients It occurs most frequently folloAving operation upon 
the prostate. Prophylactic measures are the most important feature of treat- 
ment Early ambulation is the keynote of this program. If this is impossible, 
the position of the patient should be changed frequently ; if he is too Aveak to 
exercise himself, passive exercise and massage should be gNen. Ace bandages 
applied from foot to knee are recommended. Homans’ sign should be elicited 
daily. Enemas should not be used folloAving suprapubic or perineal prostatec- 
tomy if an CAmeuation can be obtained otherwise. If it is suspected, from the 
temperature, pulse, or local findings, that thrombophlebitis has occurred, liga- 
tion of the femoral Amins should be considered. With pain and tenderness in 
the region of the femoral Amin, although the danger of embolism is not so 
acute, vein ligation should still be considered and the leg should be immobilized 
and eleAmted 

ParaAmrtebral sympathetic block is helpful in the treatment of phlebitis 
and also of equal Amlue in many cases of arterial embolism If an arterial 
embolus occurs in an extremity and distal pulsations are palpable, one-half 
grain of papaAmrine hydrochloride intraAmnously at frequent interAmls Avill 
often relieve the reflex spasm of the collateral arteries, and adequate circula- 
tion may be maintained PapaAmrine hydrochloride in one-fourth grain tablets 
by mouth may be given for a considerable period of time The immediate 
care is most important The extremity should be kept horizontal or slightly 
elevated. Very gentle upAvard stroking of the extremity from its distal part 
to the area involved Avill in most instances relieve the congestion and cyanosis 
and maintain adequate Avarmth and circulation. Dicumarol or heparin offers the 
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best treatment for the pic\cntioii and foi the limitation of extension of om 
holism If tlie occlusion is complete, arterial eniholectomx max be ncctssari and 
this operation must be iierformed within the first eiftlit liours 

Pulmonary embolism is one of the most trigie of all complications of sm 
gen The patient is doin', iiell, sitting up, moving around Tliere is a sudden 
onset of severe chest pain breathlessness, pallor, svneope and death Veiv 
raiclv prompt suigical inteivention ninj save such a patient A numbei of 
patients recover oven aftii scveial emholi pioved botli b\ phvsical signs .md 
hv \ nj exannintion All too nianv of them, hovvevei, die In ])tevention 
lies the onlj hojic of avoiding these deiths It Ins been oui experience that 
the best warning signs of imjiending possible embolus aie Horn ins' sign and 
a slight, unexplained irregulai elevation of the tempeiatme AVe are pai 
ticulailv careful witli the pitient who fends to run a temperature around 
99 100® r m the aftoi noon and to he noi mal in the moi ning 

Atelectasis — Atelectasis is not an unusinl postopeiatue complication 
The patient presents a sudden rise of tempiratme, with increase m icspm 
tion, a lapid pulse, and Icukocvtosis Lxaimnation of tlie chest icveals do 
cieased exinnsina on the afTected side and diminished bieath rounds The 
sound made hv breathing past tenacious mucus in the hige bronchi or the 
tnchoa is (piite chinctciistic and can be heard witliout the aid of a stetho 
scope as a rough, wet sound which gives the listcnei the impulse to cough oi 
clear the throat This sound with the absence of tactile fremitus on the in 
\olved side is all that is necessar> to establish the diagnosis, although it mav 
be confirmed bj roentgenological examination If the collapse is extensive, 
there are signs of shock and the heart is displaced to the aftected side 

The tieatment consists of removing the plug of mucus The simplest 
method IS to force the patient to tough The patient is instructed to exhale 
as far as possible and then to give a little cough as if one vveie attempting to 
elicit the Sound of riles As the cough is given, pressure is made with the 
hands against the lower lateral margins of the iib cage The plug is usuallj 
started bj this maneuver a paroxysm of coughing ensues, and the mucus is 
expelled ('() inhalations are helpiul in ineicasing the depth of bteathing and 
m liquefying the secretions Occasion illv hronchoscopv mav be necessary 
Tension Pneumothorax — Inev itablv , if enough renal sui gery is performed 
the pleura will be incised ’When this occurs, positive pressure inesthesia 
should bt staited promptly If the uiiginal anesthetic was, spinal or local, 
oxygen under positive piessure should he given The pleura is closed tightly 
just at the height ot inspiration and the incident is usually of little concein 
Karclv, however even after the skin wound is closed, air will continue to be 
aspirated into the pleiual space and will be trapped because of a ball valve 
iction of the pleural incision Piessure will graduallv be Innlt up within 
the pleural spate the lung will be collapsed and the heait uid mednstinum 
shifted tow aid the opposite side Deith will ensue if this complication is not 
Ticogmzed within a leasonaWe time The diagnosis is leadih made bv the 
Imtorv of pleunl injniv and the unexpected coll ipse of the patient On 
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physical examination the patient is not infrequently pallid and sweating; 
respiration is rapid and labored, cyanosis is usually prominent; the pulse 
is rapid and may be feeble Percussion over the affected side gives a charac- 
teristic booming note. No further diagnostic procedure is necessary, but it 
Avill be noted that breath sounds and fremitus are absent and cardiac dullness 
is shifted toward the opposite side Roentgenological examinations are con- 
firmatoiy. Treatment consists of aspirating the affected side Frequently one 
aspiration is all that is necessary, because the ball-valve action of the pleural 
tear has been destroyed bj* fibrin deposits Occasionally, it is necessary to leave 
the aspirating needle in situ and attach it to a tube, the distal end of which is 
under water at floor level. With each inspiration a little air is forced out of 
the tube and on expiration there is insufficient negative pressure to aspirate the 
water into the pleural cavity. The air is thus gradually removed from the 
cavity and, if the pleural tear has .sealed over, no further air is aspirated and 
the lung re-expands 

Pneumonia. — Pneumonia is one of the chief postoperative dangers in 
elderly and debilitated patients They are sensitive to draughts and are apt 
to develop hypostatic congestion because of incomplete aeration of the lungs. 
Deep anesthesia .should be avoided , whenever possible, local anesthesia should 
be used. Narcotics should be used .sparingly. The patient’s position should 
be changed frequently; he should be propped up several times a day and 
encouraged to breathe deeply, '\^^len there is evidence of congestion at the 
base of the lungs, carbon dioxide inhalations should be given several times a 
day. When pneumonia develops, chemotherapy, antipneumococcic serum, and 
oxygen should be administered as indicated. Nursing care and general sup- 
portive measures are of great importance 

Cardiac Failure. — Some evidence of circulatory damage is frequently 
recognized in elderly patients. Hypertension is often found associated with 
hypertrophy of the prostate, and irregularity of the pulse is not unu.sual. 
During the preoperative preparation an effort .should be made to determine the 
extent of the damage to the heart. PreoperatNe digitalization is indicated in 
some eases The condition should be considered when selecting the anesthetic. 
When there is evidence of cardiac damage, it is important not to overload the 
heart Avith an excessNe amount of fluid When there is evidence of cardiac 
failure follOAving operation, treatment consists of sedatives, oxygen, and 
stimulation as indicated. If the elimination from the kidneys is poor, digi- 
talization is reached much more quickly than usual and the arteriosclerotic 
patient’s tolerance to digitalis is quite variable. 

Lower Nephron Nephrosis. — This .syndrome occurs in association Avith 
.shock, pregnancy, transfusion reactions, .sulfa-derivative poisoning, and con- 
ditions AA'hich cause the liberation of hemoglobin into the blood stream, .such 
as damage to large muscle masses from eleetiic .shock, or eru.shing iipiury, or 
the lacking of red cells Avhen a hypotonic solution gains entry to the blood 
stream. It is thought to be caused by SAvelling, occlusion and degeneration of 
the distal convoluted tubules Avith re.sulting failure of the excretory ability of 
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the ladne\ It is possible tint these eh'iiipes iio csustd b\ ischcmn from 
constriction or occlusion of the efferent niteiioles The snuliomc is tlnnc 
tenzcd bj n diimnisliinc uimnr\ output 'iiul in incieosinfr lotontion of uiot 
nitrogen ‘ind creatinine Usualh there is *i fill in the jiHsnn caibon dio\ide 
combmiufi posscr The patient who at (list nnj seem to be cnioMti}!: a good 
postojicntii e course becomes listless, then is loss of opiietite, and the abdo 
men becomes distended The Iistlessiicss pindinlK inn eases into coma and 
not infrequontU death suiieneiies If the loiial injury is not too seicre, the 
pithological process is reiersihlc, ami occasioiialh on the eifjbth to tnelftb 
du aftei onset then will he a pereciitihle increase in the uiiniij output 
followed hi a laipe flow of unne of low specific {jraiiti The patient will 
then usualh recoier 

Treatment is aimed first at preientioii One should eliminate as fat as 
pnssiidc the dncise causes of tins siiuliome ^hock should be comliatted as 
earh as actiielj and as rapulh as possible Transfusion reactions are usu 
alU accidents and with reisonablc <aic should be cntiich preaented The 
indisciumnate use of sulfa deri\ati\es is to he dcploied ^\hcne\el these 
drugs are oidcied the patient should he seen at fiefjucnt intennls and the 
drug discontinued at the fust to\ic ni mifist ition Ijittlc can be done about 
pregnanca In older to preaent the laking of blood Irom the introduction ot a 
hapotonic solution into the blood stream, as inaa oecui when a acnous sinus 
IS opened during transurethral resection, an isotonic irrigating solution, suoli as 
glucose or placiuc, maa be used A solution aahielv lonires to ana great c\tont 
cannot bo used because of the dissipation of the power of the curicnt into the 
solution which acts as a ne^atiac pole It is not our custom to use oithci glu 
cose 01 glacine solutions, but latlicr to discontinue tlie proceduic aibon a laigc 
sinir IS opened 

^^hcn the sandromc has occurred and it is fcU that tlie iinal function will 
be impaired foi scieral dais, treatment is aimed at lestonng normal function 
as rapidla as possible at maintaining a normal water and acid base bilaneo, and 
at remoiing tlic unnarv waste products b\ extrarenal means Alkalies bv 
moutli or molar sodium lactate parentcralli are usualh indicated since homo 
C,lobm products and acct'latcd sulfonamide compounds arc moie soluble in an 
alkaline medium Fluid balance must be maintained, but tNcessisc fluids should 
not be gueii in the hope of producing diuresis Sodium chloride solutions, e\ 
cept for the replacement of lost chloride are contraindicated If anemia is 
present transfusions of suspondeil nd colls arc helpful 

Urea in appreciable quantities mai he diahred fiom the blood stieam 
through the gastric mucosa, the small intestinal mucosa the pciitoncum, or the 
exteriorized blood stream Continuous gastric laiage is cairicd out In passing 
a tube haling two channels through the nose into the stomach A diip is started 
into one channel and a \\ angonstcen suction attached to tlie otiier Anahsis of 
the gastric washings will rcieal that as much as a giam of urea mai bo remoied 
m twonti four hours in this wai In order to obtain diahsis from the small 
intiMino a three channel balloon tube is prepared bi cutting a bole in the side 
of tlie tube about two feet aboit the distal end The tube is then passed into the 
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Stomach and the balloon inflated After it reaches the large intestine, the 
balloon is deflated and the tube taped at this level A continnons drip is then 
started into the channel with the hole in the side of it and a suction is attached 
to the large bowel channel. The recommended solution is sodium sulfate 2 per 
cent (N S R. Maluf, J Urol 60: 307-315, August, 1949). Despite frequent 
occlusions of the aspirating tube and annoying diarrhea, this method will reduce 
the urea as much as 8 grams in five hours Lavage of the peritoneum is per- 
formed by introducing a tube in to the left upper quadrant of the abdomen and a 
sump into the right lower quadrant. The peritoneum is perfused continuously 
through the upper tube with a solution of the following composition- Tyrode’s 
solution, 18-20 liters, sodium sulfadiazine, 2 5 Gm ; heparin, 100 mg.; and 
penicillin sodium, 600,000 units. 

Another method is to insert only the sump The perfusing solution is then 
introduced at intervals and as often aspirated through the sump The setup 
requires careful attention, and peritonitis is a constant hazard, but 35 grams of 
urea may be removed in twenty-four hours in this way 

Exteriorization of the blood stream has passed the experimental stage and 
blood may be removed, dialyzed, and replaced in a continuous process by any 
one of several machines The use of the dialyzers is limited to severe but tem- 
porary renal lesions. 

Since manj’’ believe that the entire syndrome is based on renal ischemia, 
efforts may be directed at the relief of any venospastic element by blocking the 
sympathetic innervation, either paravertebrally or by continuous spinal anes- 
thesia Results from either of these methods have been difficult to evaluate 
Risk is minimal 

Renal decapsulation has had its advocates for the past several years. We 
still are uncertain as to its positive value It is thought that following insult 
the kidney swells The capsule acts as a restricting membrane and, as the 
swelling increases, pressure on the nephrons still capable of functioning be- 
comes so great that function ceases There have been many cases reported 
of recovery following decapsulation, the recovery being ushered in by diuresis 
within twenty-four hours of the procedure. As many failures can be found 
in the literature There has been no series in which one kidney only was 
decapsulated and diuresis occurred from that side. The nearest approach (C. 
W. Vermeulen and C. R Snead, J Urol 60 216-220, August, 1948) is in a 
series of experimental animals whose kidneys had been injured by the in- 
jection of mercuric chloride. Decapsulation exerted no influence on the 
recovery rate of animals with this type of injury If decapsulation is to be 
done, it should not be deferred until the patient is in extremis 

Uremia. — Uremia should be a rare complication of urological surgei-y 
The condition of the kidneys is carefully evaluated prior to operation, and 
measures are instituted to improve and conserve the renal function from the 
time the patient enters the hospital. The amount of urine eliminated .should 
be measured or carefully estimated the first few days following operation. 
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'When the renal function is known lo be pool, frequent estimations of tlic blood 
cheimstre should be nnde and constant diuresis maintained In the liberal 
idministi ition of lluids Tnc elimination fiom the bowels is also important 
In the e\ent of diminished mnnrj e\eietion and letention of blood urea, 
iinmediate efToits should be made to incicasc diuiesis bv foicing fluids — In 
mouth bj h\ podormoeh sis, or intraacnou&U ^^alm colonic irrigations are 
helpful in reducing distention and promoting intestinal elimin ition Hot jiacks 
and diatheima to the lenal aieas are often helpful 1 fToits should be made 
to promote sweating b> appljing heat to the hodj and bj g:\ing hot dunks 
Hot jiacks aie useful but exhausting to debilitated patients Paraiertebial 
block for siilanelmic anesthesia is often helpful in juomotmg diuresis 

It IS impoitmt to remember the possibilitj of acidosis If the carbon 
dioxide combining power indicates e\on a mild dcgiet of acidosis, it should 
be corrected piompth Dings are of doubtful ^alue Jlilcl scdatiees or 
small doses of nioiphuic should be gneii to allaj icstlessness Laige doses of 
caffeine or aminoiih^llm are oecasionalh used with the hojie of stimulating 
renal function 
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stomadi and tlie balloon inflated. After it reache.s the large intestine, tlie 
balloon is deflated and the tube taped at this level. A continuous drip is then 
started into the channel with the hole in the side of it and a suction is attached 
to the large bowel channel. The recommended solution is sodium sulfate 2 per 
cent (N. S. R. Maluf, J Urol. 60: 307-315, August, 1949). Despite frequent 
occlusions of the aspirating tube and annoying diarrhea, this method will reduce 
the urea as much as 8 grams in five hours Lavage of the peritoneum is per- 
formed by introducing a tube in to the left upper quadrant of the abdomen and a 
sump into the right lower quadrant. The peritoneum is perfused continuou.sly 
through the upper tube with a solution of the following composition ; Tyrode’s 
solution, 18-20 liters; sodium sulfadiazine, 2 5 Gm ; heparin, 100 mg., and 
penicillin sodium, 600,000 units. 

Another method is to insert onl.v the sump. The perfusing solution is then 
introduced at intervals and as often aspirated through the sump. The setup 
requires careful attention, and peritonitis is a constant hazard, but 35 grams of 
urea may be removed in twenty-four liours in this way 

Exteriorization of the blood stream has passed the experimental stage and 
blood may be removed, dialyzed, and replaced in a continuous process by any 
one of several machines. The use of tlie dialyzers is limited to severe but tem- 
porary renal lesions. 

Since many believe that the entire sjmdrome is based on renal ischemia, 
efforts maj’’ be directed at the relief of any venospastic element by blocking the 
sympathetic innervation, either paravertebrally or by continuous spinal anes- 
thesia Results from either of these methods have been difficult to evaluate 
Risk is minimal 

Renal decapsulation lias had its advocates for the past several years. We 
still are uncertain as to its positive value. It is thought that following insult 
the kidney swells. The capsule acts as a restricting membz’ane and, as the 
swelling increases, pressure on the nephrons still capable of functioning be- 
comes so great that function ceases There have been many cases reported 
of recovery following decapsulation, the recovery being ushered in by diuresis 
within twenty-four hours of the procedure. As many failures can be found 
in the literature There has been no series in which one kidney only was 
decapsulated and diuresis occurred from that side.- The nearest approach (C. 
W. Vermeulen and C. R. tSnead, J. Urol 60- 216-220, August, 1948) is in a 
series of experimental animals whose kidneys had been injured by the in- 
j’ection of mercuric chloride Decap.sulation exerted no influence on the 
recovery rate of animals with this type of injury If decapsulation is to be 
done, it should not be deferred until the patient is in extremis • , 

Uremia. — Uremia should be a rare complication of urological surgery. 
The condition of the kidneys is carefully evaluated prior to operation, and 
measures are instituted to improve and conserve the renal function from the 
time the patient enters the hospital The amount of urine eliminated should 
be measured or carefully estimated the first few days following operation 
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When the renal function is known to be poor frequent cstiimtions of tlie Iilood 
chemistry should be undo and constant diuresis nnintamed b^ the liberal 
administration of fluids Tice elimination fioni the bowels is also impoitint 
In the e\ent of diimmshul luinara e\cietion and leteiition of blood urea, 
immediate effoits should be made to inciease diuiesis bv forcing fluids — ba 
mouth hj lnpodermoel}sis or intiaacnousI> ■\^nlnl colonic irii^ations are 
helpful in leduciu" distention and pioinoting mtestiinl elimination Hot packs 
and diathernn to the icnal anas are often helpful Lffoits should be made 
to promote sweating bj apphing heat to the bod\ and ba f,iMUg hot drinks 
Hot packs aie useful hut eshausting to debilitated jiatienls Paravertebial 
block foi splanchnic anesthesia is often helpful iti piomotmg dmiesis 

It IS impoitant to lenitmber the possibiht\ of acidosis If the caibon 
dioNide combining jiowci indicates e\en a mild dcgiee of acidosis it should 
be corrected pioiui>tl\ Diugs are of doubtful lalue "Mild sedatnes or 
small doses of mniphmc should he given to allav icslUssncss Laigc doses of 
cafTeine or amiuoidnllm ate oceasionallv used with the hope of stimulating 
renal function 



CHAPTER IV 

ANESTl-n^STA IN UROLOGICAL SURGERY 

Williams E. Pemblkton, M.D. 

Fwfcssor of Anesthesia, Medical College of Viiginia 

There are several factors which necessitate esjieeially careful considera- 
tion in the choice of anesthesia for urological patients jMany of these patients 
are elderly, in an age group in which cardiovascular disease is apt to exist. As 
high as a forty per cent incidence of arteriosclerosis, coronary artery disease, 
and disturbances of cardiac I'lij^hin has been reported by Karp and others. 
When cardiovascular disease does exist, its form must be accurately de- 
termined and a careful e.stimation must be made of the degree of interference 
by the disease with cardiovascular reserve. Elderly individuals have impaired 
mechanisms for adjusting to changes in blood pressure, and this fact must be 
given careful consideration. Nutritional deficiencies, especially in conjunction 
Avith long-standing disease, may result in the condition of lowered blood volume 
referred to as “chronic shock,” and in such instances the stress of anesthesia, 
operations, and blood loss is tolerated A^ery poorly Impairment of pulmonary 
function, such as emphysema, occurs fairly frequently in elderly indiAuduals, 
and the presence of such conditions may make the administration of ceidain 
anesthetics hazardous. Certain anesthetic drugs inqiair renal function, Avhieh 
may already be compromised in urological patients. 

In dealing Avith urological patients, cooperation betAveen the anesthetist 
and the surgeon is most desirable in planning the ojieration and in the conduct 
of the procedure. In poor-risk eases detailed information Avhich the surgeon 
can furnish Avill greatly aid the anesthetist in selecting the anesthetic Avhieh 
Avill result in the least imbalance to the iiatient. 

Introduction of an explosion hazard by the presence of electrical apparatus 
during many urological procedures limits the choice of anesthetic to a tech- 
nique Avhich does not enqiloy an explosive agent. 

PEEMEDICATION 

Every anesthetic, of Avhatever type, demands ])roper preoperative prepara- 
tion for the patient. PreoperatiA'^e .sedation should be sufficient to allay appre- 
hension This is especially important Avhere local or s])inal anesthesia is to be 
instituted, m Avhich instances the patient .should be droAVsy on arriving in the 
operating room In addition to sedation, the barbiturates proAude protection 
against reaction to local anesthetic drugs Moiqiliine produces euphoria and 
provides analgesia Certain local anesthetic procedures are someAvhat pain- 
ful, so that analgesia .should be provided The dose of morphine must be re- 
duced in elderly patients in order to obAuate respiratory depression, or small 
doses of IDeiiiei'ol may be substituted. 

Atropine is used for the drying effect on troublesome secretions; in addi- 
tion its action of blocking para.sympathctic nervous impulses may prevent 
undesirable reflexes in the larynx, bronchi, and the myocardium. Scopolamine 

328 
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IS preferred b^ some hecmso of its sedative *icfioii, Aihich is useful in iinm 
instinccs, but in the elderh, sedation is readil> sehie\cd ivithout the inclu 
Sion of scopolniniiie uid it soiuctinies tiiises disiuient itioii in these indiiidinls 
As complied ivith iti opine, the \aKal blotkiiijr iction of scopoHnnne is lela 
tnel\ ■weak, and this maa constitute an objection to its use 

The time of administration of proanesthctic drugrs is of pre it import inee 
and IS too commonlj disregarded An hour is lequncd btfoie adequate action 
of moiphine occui's following hipodermu admimstration, and about the same 
length of time should he allowed for the action of atiojnne oi scopolamine 
The practice of Icaiing an order for these drugs to be administeied “on call” 
to the operating lOom is eondemned ^\heIl this is done the patient annes 
in the operating loom with no benefit fiom his lutopei atiie medic ition, which 
then exerts its cfTeet aftei the anesthetic has begun, it an iindesnablo time 
dining the course of a geneial anesthetic 

CONDUCTION ANESTHESIA 

Local anesthesia results iii less metabolic upset than is produced b\ am 
other foim of anesthesia 1 ailmcs of i well chosen local anesthetic cannot 
he attributed to deficiencies of the method, hut i ithti to a lack of nhilitj b> 
the person performing, it There aie limitations to its use in the hands of most 
urological surgeons, and recognition of these will ol)\nte iindesersed eon 
demnation of the method Jlost blocks lie not difficult to learn, howe\ei, and 
the time and stud^ spent in peifecting them will serj likolj he lepaid on 
numerous Decisions The pioportion of had risk cases is piobabl> as high m 
urological surgers as m an\ other group and in mam instances it is desirable 
to obtain the adiantages which local anesthesia alToids Its paiticnlii ad 
lantage is that since onh the nei\es to the area being operated upon are 
affected, phssiologieal meehaimnis in other aieas aie not disturbed ^\ hen 
significant disease of other organs is present and an adequate block can be 
performed, it w ill ^ orj likelj be the anesthetic of choice 

Space limitations do not permit full description of the \aiiniis blocks, but 
tliej are adeqmtelj described in texts on eonduetion anesthesia 

Ceitain basic pimciples can be listed and should always be adheud to 
Precautions 

(1) Proper premedication to sedate pitients and guard against re 
action to the chugs 

(2) ‘'oliitions of pioper strength and proper dosage of the drugs used 
Two per cent procaine for large ner\e trunks as in a caudal block 
One per cent procaine in other blocks One half or one quarter 
per cent for infiltration Total dosage about one gram, this 
must be i educed in elderU indnicluals 

(3) Use of ^^soconst^Ictors b.pinephrme 1 to 200,000 Vasocon 
stiiction promotes safets b\ sloxving down absoiption of the diugs 
and also prolongs their action A stronger dilution of aaso 
constnetant nia) produce a leictioii which uni he iniccurateh 
attributed to the local diug 
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(4) Careful teclinique. Gentleness is important. Aspirate in two 
planes to prevent deposition of the drug in blood vessels or into 
the subarachnoid space in the ease of caudal or paravertebral 
bloch. Do not inject the entire content of a syringe without 
aspirating several times. 

(5) Prompt recognition and treatment of reactions. All drugs used 
in local anesthesia are toxic and are tolerated only when they 
gain entrance into the blood stream sufficiently slowly. Signs and 
Symptoms; A feeling of apprehension, nervousness and excita- 
bility, pallor, nausea, and vomiting, progressing in severe re- 
actions to convulsions, respiratory and cardiovascular collapse, 
and death. Treatment- The administration of a quick-acting 
barbiturate, such as Pentothal This will control the convulsion, 
then administer oxygen. Administer a vasopressor and in- 
travenous infusion in cases of fall in blood pressure. 

Caudal Block. — ^Anesthetizes the sacral divisions of the spinal nerves and 
l)rovides anesthesia of the perineum; may be used for any operation in this 
area, such as a transurethral resection. The block should be completed fifteen 
to twenty minutes before the time of operation in order to allow it to become 
effective ; if Xyloeaine is used, this time interval is greatly shortened. 

Paravertebral Block. — ^Anesthetization of the first lumbar and the 10th, 
11th, and 12th thoracic segments will block the areas involved in renal and 
ureteral surgery, in cases where there is involvement of several organ systems 
so that a formidable operative risk is presented, this technique can be used 
to advantage. It is relatively more difficult than other blocks, but can be 
learned with a reasonable amount of study and practice. A possible com- 
plication which must be guarded against is the deposition of the drug sub- 
arachnoidally into a sleeve of dura running along the spinal nerve outside the 
paravertebral foramen 

Abdominal Block. — Provides adequate anesthesia for procedures such as 
suprapubic eystostomies and, in conjunction with a caudal block, for supra- 
pubic prostatectomies Three wheals are made on each side from the um- 
bilicus to the anterior-superior iliac spine. Insert needles through the fascial 
layer into the muscular layer, and deposit 8 e c. of 1 per cent solution in each 
location, the wheal at the anterior-superior iliac spine should be about 1 
fingerbreadth medial to it, in this area the ileo-inguinal and ileohypogastrie 
nerves are blocked. Connect the wheals with an intra- and subcutaneous in- 
jection of % per cent solution, and inject the same solution intra- and subcu- 
taneously at the site of the operative incision. Inject % per cent solution, 20 
c c., just above the pubis into the space of Eetzius. 

The technique of transurethral installation of local anesthetics and of local 
infiltration for circumcision is familiar to all urologists. 

Spinal Anesthesia. — This has been found to be a most valuable technique 
One great advantage is that a considerable pi-oporlion of urological opei-ations 
may be done with a relatively low level of anestliesia, and it is under these 
conditions that the spinal is safest and most satisfactory. It is very likely safe 
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to use for all operations in tlie perineal niea, except m debilitated patients 
or those m shock or mth a marked anemia or aiith a disease of the contra! 
ner\ oiis sastem , extremes of blood pressuie, either a er\ high or under 100 nim 
of mercuri, s\stolic, are also generally regaided as being a contraindication 
bpinal anesthesia maj also be most aaluable for renal and ureteral snigen 
but if there is doubt of the abilitj of the anesthetist to pioduce an adequate 
block in this area and piopeih care foi the patient aftenvard, another form 
of anesthesia should be used AYhon spinal anesthesia ascends into the upper 
abdomen there is ah\a\s some fall of blood pressure, nith attendant stnm 
on the cardio\aseuhr si stem and this mas be \er> pooth nithstood bj elderli 
indiiiduals In addition, theie is alnajs the possibiliti ot some impairment 
of respiration Cognizance of the hazaids of spinal anesthesia mil prevent 
most complications and result in intelligent handling ot those thit do occni 

Precautions 

(1) Premedication sufficient to give sedation 

(2) A vasopiessor before institution of the anesthesia 20 to 50 mg 
of ephedrine intnmiiscularlv 

(3) Start an intravenous infusion immodntelv after administration 
of the spinal anesthetic 

(4) Have an oxvgeii mask and rebreathinp bag alrcadv assembled, 
and make certain that the oxvgen supplv is turned on and is 
adequate 

(5) Correct dosage of drugs 

(0) Correct level of anesthesia Factors which detcinniic the level 
of anesthesia aie (a) Dosage — 100 mg of procaine is adequate 
for most urological operations (b) Volume — 2^/, c t for pet meal 
surgerv (c) Speed of in 3 ection — y> cc per second (d) Posi 
tion of the patient relative to the baricitv of the drug in 3 ccted 

(7) Blood pressure, pulse, and respiration checked tiequenth 

(8) Careful observ ition of the patient’s color, general appeal ance, 
and respiration 

Reactions — Anoxia is the ultimate factor which pioduces damage to the 
patient In treating reactions the object is to prevent this For a fall in blond 
piessure give a rapid intiavenous infusion or a blood tnnsfusion when indi 
cated and intiavenous vasopiessois, such as 20 mg of ephedrine An m 
trav ( nous di ip of Nco Sv nephrinc, 1 e c per 1 000 c c of solution, imv lie used 
with a caretul check of the blood pleasure Do not gave vasopressois m 
ti'imuscularlv as this route is too slow Give oxvgen bv mask "When 
lespiration appears inadequate, it maj be augmented bv a pressure on the re 
breathing bag while the mask is held firmlv on the face Be certain that 
the patient has a patent airwiv , this mav require the insertion of a rubber 
aiiwiv If a maini reaction oecuis lespiration will stop entirelv, and in these 
instances an endotracheal tube should be inserted, in such an instance this 
proccduie is not difficult because of the lack of reflexes Alwavs have all diuf^s 
and equipment which ma> be needed to treat a reaction assembled and rcadv to 
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(4) Careful teclinique. Gentleness is important. Aspirate in two 
planes to prevent deposition of the drug in blood vessels or into 
the subarachnoid space in the case of caudal or paravertebral 
block. Do not inject the entire content of a syringe without 
aspirating several times. 

(5) Prompt recognition and treatment of reactions. All drugs used 
in local anesthesia are toxic and are tolerated only when they 
gain entrance into the blood stream sufficiently slowly. Signs and 
Symptoms : A feeling of apprehension, nervousness and excita- 
bility, pallor, nausea, and Ammiting, progressing in severe re- 
actions to comuilsions, respiratory and cardiovascular collapse, 
and death. Treatment: The administration of a quick-acting 
barbiturate, such as Pentothal. This Avill control the coiiAUilsion, 
then administer oxygen. Administer a vasopressor and in- 
traAmnous infusion in cases of fall in blood pressure. 

Caudal Block. — Anesthetizes the sacral divisions of the spinal nerves and 
provides anesthesia of the perineum; may be used for any operation in this 
area, such as a transurethral resection The block should be completed fifteen 
to tAventy minutes before the time of operation in order to alloAv it to become 
effective ; if Xyloeaine is used, tliis time interval is greatly shortened. 

Paravertebral Block. — ^Anesthetization of the first lumbar and the 10th, 
11th, and 12th thoracic segments Avill block the areas involved in renal and 
ureteral surgery , in eases Avhere there is involvement of several organ systems 
so that a formidable operative risk is presented, this teehnique can be used 
to advantage. It is relatively more difficult than other blocks, but can be 
learned with a reasonable amount of study and practice A possible com- 
plication Avhich must be guarded against is the deposition of the drug sub- 
araehnoidally into a sleeve of dura running along the spinal neiwe outside the 
paravertebral foramen 

Abdominal Block. — Proiddes adequate anesthesia for procedures such as 
suprapubic cystostomies and, in conjunction with a caudal block, for supra- 
pubic prostatectomies. Three Avheals are made on each side from the um- 
bilicus to the anterior-superior iliac spine. Insert needles through the fascial 
layer into the muscular layer, and deposit 8 c c of 1 per cent solution in each 
location; the Avheal at the anterior-superior iliac spine should be about 1 
fingerbreadth medial to it, in this area the ileo-inguiiial and ileohypogastric 
nerves are blocked. Connect the Avheals with an intra- and subcutaneous in- 
jection of 1/^ per cent solution, and inject the same solution intra- and subcu- 
taneously at the site of the operative incision Inject % per cent solution, 20 
c c., just above the pubis into the space of Retzius 

The technique of transurethral installation of local anesthetics and of local 
infiltration for circumcision is familiar to all urologists. 

Spinal Anesthesia. — This has been found to be a most valuable technique 
One great advantage is that a comsiderable proportion of urological operations 
may be done Avith a relatively Ioav level of anesthesia, and it is under these 
conditions that the spinal is safest and most satisfactory. It is very likely safe 
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'iir\\o\, Pcntothal should not he used In the piesence of cini)luseiin oi othei 
luiifi diseases, it is also conti nndicittd Cardiac decompensation mn be 
a>,}'raaated hi Pentothal anesthesia It iiiaa pioduce undue depiesMon uheie 
theie IS a significant dcpicc of anemia oi liemoirhago It is a poor anesthetic 
for patients in sljocK PossibU because the Inei is the mam site of breakdoun 
of Pentotiual, disease of tins orgui is usualli considered to be a contraindication 
Pentothal should he guen to small ihildioii oiil\ bi those i\ho an i\ell \orsed m 
Its use 

Intraicnous uiesthosia mai he cstensueh used foi such procedures as 
cistoscopies, the jiassagc of sounds, and tiansuiothral operations ^\ lien coi 
iccth administered it produces \cm little allei.ation of bodi mctaholism It 
should he used coiuoinitanth uith owgen and nitrous ovide, about 1 htci pei 
minute of each Adianced age is not of itself a conti aiiulication to tlio use of 
Pcntothal, hut it should ho gi\en to such patients with gieat ciiciimspcction and 
with the icali/ation ot the fact that onl\ a fiaction of the amount of Pentothal 
guen a robust patient is leciuiiod foi eldeili unliMdiuIs A sale technique is 
tlie administration of J cc of Ptntothal per mmute, with ciioful ohsonatioii 
of the patients Mtal signs until the desiicd Jewel of anesthesu is i cached 
Dining ans peuod of apnei oi in ease of an alteration of blood jucssure oi 
pulse, there should bo no fuitliei administration until the change has been 
eaicfulh otalnatod Ponfothal pioduccs \cr\ quiet rcsjuiation, so that ohstiue 
tion to the airwas ma' go unnoticed if it is not carcfulK guaided against 
Tiidilorcthylcne is a potent analgesic Theie aic self administering do 
MOOS on the market, whieli doluei a low and sale concentration of sapor, useful 
for minor, painful procedures Tnchloicthslcnc should ho used m in anesthesia 
machine to supplement othei foims of anestlnsia onl\ hi one who undoistands 
Us use thoioughh The \aitor is nonc\plosi\c 
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use , if they are needed at all, they will be needed at once. The most valuable 
time available to combat a reaction is in the period immediately after it has 
occurred 

Drugs. — Procaine crystals mixed with spinal fluid provide a solution which 
is always hyperbaric. Another hyperbaric solution which is just as safe and 
Avill provide a somewhat longer period of anesthesia is a mixture of Pontocaine 
and procaine solution, in the ratio of 1 mg. of Pontocaine to 5 of procaine. 
Two cubic centimeter ampules of 10 per cent procaine and 1 per cent Ponto- 
caine may be obtained. For instance, 10 mg. of Pontocaine and 50 mg. of pro- 
caine can be used; this dosage should probably not be exceeded, and, in many 
instances, a smaller dosage in the same ratio should be used. 

GENERAL ANESTHESIA 

Inhalation. — Cyclojiropane is explo.sive, which eliminates its use where 
electrosurgical apparatus is also being used. However, it can be used in almost 
anj’’ other situation and is especially Amluable for certain poor-risk patients. 
It is the most suitable general anesthetic for patients in shock or those who are 
hemorrhaging or those who have a significantly low hemoglobin It has the 
least effect on blood pressure of any general anesthetic. It is nonirritating, 
so that induction with it is not objectionable. It is potent, so that any patient 
may be anesthetized. It is readily controllable and is rapidly eliminated and 
is comparatively nontoxic. An abundance of oxygen is administered with it 
These characteristics make it suitable for patients with heart disease, except in 
the presence of a serious arrhythmia In the ordinary patient, a high con- 
centration of cyclopropane will increase myocardial irritability and result in 
serious arrhythmias, but this is not necessary with the techniques available 
today. Because of the high concentration of oxygen administered with it, 
it is suitable for many patients with respiratory disorders However, it does 
produce some depression of respiration, especially when used concomitantly 
with other drugs, so that there is some po.ssibility of a build-up of carbon 
dioxide. It has little effect on the liver and other metabolic functions. Its 
effect on the kidneys is to produce a temporary oliguria, followed Ijy a com- 
pensatory diuresis, so that the result is little distuiFance of renal function. 
It does not produce satisfactory relaxation lor abdominal procedures when 
used alone, but a small amount of ether or the use of a muscle relaxant in com- 
petent hands will provide this. 

Ether has long been regarded as the safest inhalation agent, and in in- 
experienced hands this is undoubtedly true Disadvantages are postoperative 
nausea and vomiting with loss of fluids and electrolytes, production of acidosis 
and hemoconcentration, glyeogenolysis, and some impairment of liver and kidney 
function. Ether vapor is explosive 

Intravenous Anesthesia. — This is a very useful technique for urological 
surgeiy. However, because of its ready acceptability by the patient and the 
ease of administration, contraindications to its use ai'e sometimes di.sregarded, 
with disastrous results. 'Where there is any question of obstruction to the 
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incisions for e^^posure of the ki(lne> must traverse this space The tnelfth 
thoracic nerve passes along the supenoi boundin' of this triangle, while the 
ilioinguinal and iliohvpognstrie nerves go along the posterior border and cross 
the inferior angle It is important that these nerves he preserved fiom injiiij 
during operation 

On the same plane with the internal oblique muscle are found the sicio 
spinalis and the seriatus posteiior inferior The saerospinalis or erec+or spinae 
muscle lies in the groove along the spinous processes of the vcrtebial column It 
IS enclosed in a fibrous sheath formed bj the posteiior and middle lavers of the 
lumbodorsal fascia This muscle lies along the posterior bordei of most lumbar 
incisions for exposure of the kidnej It is not necossarv to include its fibers in 
the incision 

The serratns posterior inferior is a thin, flat quadrangular muscle which 
crosses the upper posterior angle of the Inmbai area immediate!} beneath the 
latissimus dorsi and overlies the posterior lumbocostal ligament It arises fiom 
the dorsal lavcr of the lumbodoisal fascia and is inserted into the lower four 
nbs It IS sometimes ncccssarj to divide the lower fibers of this musde as well 
as the underl}ing ligament so that the twelfth nb mav be retracted upward for 
better exposure of the ludnev Care should be taken to avoid mjurv to the 
pleura which sometimes descends below the twelfth nb in this area 

The quadratus lumborum muscle lies beneath and paitiv external to the 
saerospinalis muscle It arises below from the iliac eiest and from the iliolumbar 
ligament and passes upward to be inserted into the twelfth nb It is contained 
within the fibrous compartment formed bv the middle and anterior lavcrs of the 
lumbodorsal fascia This muscle is seen in the posteiior border of kidnc} m 
eisions It may be retracted posteriorly if neccssarj, but it is rarelv necessar} 
to divide its fibers The iliohvpogastiie and ilio inguinal divisions of the first 
lumbal nerve emerge beneath the quadratus lumborum near its insertion and 
pass along the inner surface of the muscle for a varying distance before 
passing antenorlj, the iliohypogastric to pieiee the fibeis of the aponeurosis of 
the transvcrsalis musde and the ilioinguinal to enter the tiansversalis muscle 
The course of these nerves vanes in different individuals It is important to 
avoid them when making an incision and when suturing tlie vvound 


Beneath the internal oblique muscle antcriorlv and beneath the serratus 
posterior inferior muscle postenorlj and above lies the aponeurosis of the trans 
versus abdominis (transversalis) muscle This aponeurosis, sometimes spoken of 
as the lumbar fascia, is foimed by the fusion of the three leaves of the himbo 
dorsal fascia nhicli cmelop the sacrospimlis and quadratus lumborum muscles 
as thot pass from the lumbar spinous processes to unite along the erteinal 
borders of these muscles This aponeurosis forms the floor of the surgical lumbar 
tiniigle and is dnided in all lumbar incisions for esposure of the lidnei Im 
mcdntclj beneath the aponeurosis postenorit one mil And the ilioinguinal 
Id ihohjpogastric neries Immediate!, beneath the aponeurosis is a laser of 



CHAPTER V 


SURGICAL APPROACH TO THE KIDNEY. INCISIONS FOR 
OPERATIONS ON THE KIDNEY 

Anatomy: Lumbar Incision; Vertical Incision; Resection of Twelfth 
Rib ; Dorsolumbar Flap Incision ; Abdominal Incision 

SURGICAL APPROACH TO THE KIDNEY 

Surgical access to the kidney is usualU obtained througli the lumbar or 
iliocostal region This is a quadrilateral area between the lowermost ribs and 
the crest of the ilium. The A'^ertebral column forms the posterior boundary 
and the anterior boundaiy is formed by a vertical line from the anterior superior 
spine of the ilium to the costal margin The superficial structures in this area 
consist of the slan and two layers of superficial fascia between which is a thick 
layer of lobulated fat. Extensive suppuration may occur in this area, resulting 
from neglected abscesses deep in the lumbar area Blood vessels and nerves 
m this superficial structure are of no surgical importance 

Lying on the same plane and immediately beneath the deep layer of the 
superficial fascia are the latissimus dorsi and external oblique muscles The 
latissimus dorsi arises from the posterior third of tlie outer edge of the iliac 
crest, from the lumbar and sacral spinous processes, and from the dorsal leaf 
of the lumbodorsal fascia It passes upward and forwai’d, crossing the posterior 
superior portion of the iliocostal region In most operations upon the kidnej’’, 
the anterior fibers of this muscle must be cut to give adequate exposure The 
fibers of the external oblique muscle, ivliich arise from the ninth, tenth, eleventh 
and twelfth ribs, deseend obliquely downward and forward, crossing the antero- 
inferior portion of this area. In the upper portion of the area the anterior 
fibers of the latissimus dorsi overlap the posterior fibers of the external oblique. 
The external oblique may be divided when necessary to expose the kidney satis- 
factorily. The incision should be made almost parallel to the lower ribs to iire- 
vent cutting nerves and blood vessels In the lower portion of this area the 
fibers of these muscles diverge to form the inferior lumbar triangle (Petit’s 
triangle) . The base of this triangle is a portion of the iliac crest and the internal 
oblique muscle makes its floor The superior or surgical lumbar triangle lies 
above and medial to Petit’s triangle. It is bounded above by the twelftli rib, 
posteriorly by the depression along the lateral margin of the sacrospinalis muscle, 
and below by the posterior fibers of the internal oblique muscle which arises 
from the iliac crest and the inferior portion of the lumbodorsal fascia and passes 
upward and forward immediately beneath the external oblique The posterior 
fibers of this muscle are usually divided during operations upon the kidne3^ 
The superior triangle lies immediately beneath the latissimus dorsi and its floor 
is formed by the aponeurosis of the transversus abdominis muscle All lumbar 
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incisions for exposure of the Kidnej must traverse tins space Tlic twelfth 
thoracic ncr\e passes aloiif? the supeiior homiflan of this tmngle, wlnle tiic 
ilio in^nnal and iliohjpogastric nenes go along the posterior border and cross 
the inferior angle It is impoitant that these nones he presened fiom injiiij 
during operation 

On the same plane with the internal ohliqne muscle aic found the sicio 
spinalis and the scriatns posfeuoi mfcnoi The sacrospunlis oi eioctoi spinac 
muscle lies in the gioovc along the spinous processes of the vertcbial tolnnin It 
IS enclosed in a fibrous sheath formed hv the postciioi and middle lavers of the 
lumbodorsil faseia Tins muscle lies along the po^^tcrior bordei of most lumbar 
incisions for exposiiic of the kidnev It is not iicccssar\ to include its fibers in 
the incision 

The serratus posterioi inferior is a ihin, flat quadrangular museic which 
crosses the upper posterior angle of the lumbai area immediatelv beneath the 
latissimus dorsi and ovoilies the posterior lumbocostal ligament It arises fiom 
the dorsal lavcr of the liimhodorsal fascia and is mscitcd into t!ic lowei four 
nbs It IS sometimes nccessarj to divide the lower fibers of this muscle as well 
as the underljing ligament so that the twelfth rib mav be retracted upward for 
better exposure of the kidncx Care slioiild be taken to avoid injun to tlio 
pleura which sometimes descends below the twelfth rib in this area 

The quadratus lumhonim muscle lies beneath and paith external to the 
sacrospmalis museic It arises below from the iliac citst and from the iliolumbar 
ligament and passes upward to be inserted into flic twelfth rib It is contained 
'vithm the fibrous compartment formed bv the middle and anterior lavors of the 
lumbodorsal fascia Tins muscle is seen in the postciior border of kidncv m 
cisions It may be retracted posteriorly if necessarv, but it is rareh necessary 
to divide its fibers The iliolivpogastne and iho inguinal divisions of the fust 
lumbar nerve emerge beneath the quadratus lumborum near its insertion and 
pass along the inner surface of the muscle for a varving distance before 
passing anteriorly, tlie iliohypogaslne to pioitc the fihcis of the iponeinosis of 
the transv ersalis museic and the ilio inguinal to enter tiio tiansversalis muscle 
The course of these nerves vanes m different individuals It is important to 
avoid them when making an incision and when suturing the wound 

Beneath the internal oblique muscle antciiorlv and beneath the senatus 
posterior inferior muscle postcnorlv and above lies the aponeurosis of the trans 
versus abdominis (transvcisalis) muscle This aponeurosis sometimes spoken of 
''s the lumbar fascia, is formed by the fusion of the three leaves of the lumbo 
dorsal fascia which envelop the saerospinabs and quadratus lumborum muscles 
05 they pass from the lumbar spinous processes to unite along the extcinal 
orders of those muscles This aponeurosis foims the floor of the surgical lumbar 
triangle and is divided in all lumbar incisions for exposure of the kidnev Im 
mediateh beneath the aponeurosis postenoilv one will find the ilioinguinal 
3n( iliohypogastric ncivcs Immediately beiieatli the aponeurosis is a lajcr of 
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fat which separates it from the perirenal fascia. The perirenal fascia is a part 
of the fascia propria which reinforces the peritoneum. This fascia when reach- 
ing the kidneys divides into a posterior and an anterior layer to envelop the 
kidneys The posterior layer known as Gerota’s or Znckerkandl’s fascia is thicker 
and more resistant than the anterior layer. At the inner border of the kidney 
these layers unite and the blood vessels and lymph nodes of the pedicle are 
enclosed in fibrous extensions At the upper pole of each kidney the layers of 
fascia enclose the corresponding adrenal gland When the adrenal gland is to 
be exposed at operation, it is important to leave the renal fascia intact. By 
separating the fascia posteriorly and making downward traction on the kidney 
and fascia together, the gland can be more easily exposed. At the loAver pole of 
each kidney the leaves of the fascia fuse incompletely to enclose the ureter, 
forming the periureteral sheath. The renal fascia is separated from the kidney 
by a layer of fat which is almost absent in children and varies greatly in thick- 
ness in adults, and is more abundant posteriorly and at the lower pole. Many 
fibrous bands pass from the renal fascia to the true capsule of the kidney. These 
are more abundant at the upper and lower poles. 

The psoas major muscle runs posterior to the kidney, forming a buffer be- 
tween the kidney and the vertebral column. This muscle, after arising from the 
twelfth thoracic and all the lumbar vertebrae and passing downward and 
laterally along the pelvic brim, goes beneath the inguinal ligament and is inserted 
into the lesser trochanter of tiie femur. The muscle is not disturbed when operat- 
ing upon the kidney. Its insertion into the femur may cause flexion of the thigh 
when the muscle is irritated by perirenal suppuration or by extravasation of 
blood or urine. 

INCISIONS 

The kidney is usually exposed extraperitoneally through the lumbar (ilio- 
costal) region. A number of incisions have been advocated as most nearly meet- 
ing the requirements of adequate exposure with the least damage to overlying 
structures. It is necessary to make the incision to comply Avith anatomical and 
pathological variations in different patients. 

The Lumbar Incision 

The incision Ave most fi’equently use is made by beginning over the twelfth 
rib at the eostovei'tebral angle. The incision is carried doAvnward and forward 
at an acute angle to the tAvelfth rib to a point just above the crest of the ilium. 
From here it may be continued forAA'ard parallel to the crest of the ilium as the 
indications may demand (Fig, 82). When the skin and superficial fascia are 
dmded, the latissimus dorsi and the external oblique muscles are exposed and 
betAveen the tAVO posteriorly is the upper angle of Petit’s triangle (Fig 83) The 
latissimus dorsi muscle is then divided as far upAvard as necessarj^ to give ade- 
quate exposure at the upper angle of the Avound. At least a portion of the 
serratus posterior inferior muscle Avliich lies beneath the latissimus dorsi is 
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divided at the same time This exposes the superior lumbar triangle and the 
lumbar fascia The posterior fibers of the external and internal oblique muscles 
which cross the lower portion of the wound are divided when necessary The ex 
tent of the incision in these muscles depends upon the build of the patient and 
the size of the kidnej to be exposed Usuallj these muscles maj be left intact 
and retracted forward sufficientlj to give ample room below It is often neces 
sarv to divide them for at least two or three inches in verj muscular patients 
(Fig-, 84 and 85) After these muscles have been divided, all bleeding is con 
trolled before opening the lumbar fascia (The operation proceeds much more 
satisfactorilj if no bleeding areas are left to eonstanth soil the wound ) The 
transversalis (lumbar) fascia is next incised, and the ilio inguinal and iliohjpo 



Fig 82 — Lumbar incision foi exposure of the kidne> The incision may bo extencltil further 
foruard vben indicated 

gastric nerves are identified and protected If the incision has been made 
properlj thev will lie just below the posterior margin of the wound and are 
reflected with the posterior segment of the lumbar fascia (Fig 86) Before 
proceeding further it should be determined whether or not there is sufficient 
room to carrj out the necessarj operative procedure If necessarv, additional 
space ma> be prov ided at both ends of the incision The posterior part of the 
twelfth Tib ma> be cleared hack almost to the articulation of the nb with the 
twelfth dorsal vertebra and the attachments of the quadratus lumborum and 
the lumbocostal ligament div idcd This permits the tw elfth nb to be retracted 
upward and outward and greatlj increases the space at the upper angle of 
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■IGg’ 8.1 — The skin and superflcial fascia liave been divided, cxpo.slng’ tlie external oblhiuc 
muscle anteriorly and the latlssimus dors! muscle In the posterior poitlon of the wound. Tlie 
apex of Petit's triangle is seen at the lowei margin of the wound 



Viir ej The latlssimus dorsl muscle lias been dKidcd up to the twelfth rib, exposing the 

uomitim^nostcnor Inferior muscle, a portion of which has also bren divided. Iteti action of the 
external ohllque muscle exposes the Internal oblique 'The aponeurosis of the transversalls 
muscle (lumbar fascia) Is seen In the depth of the wound 
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Fiff 83 — The skin and superficial fascia have been divided, exposing: the external oblique 
muscle anteriorly and the latissimus dorsi muscle in the posterior portion of the wound The 
apex of Petit’s triangle is seen at the lowei margin of the wound 



lini oblique tu 


Pic- 04 The latissimus dorsi muscle has been divided up to the twelfth rib, exposing the 

o,-,-.! iicFnnsterlor Inferior muscle, a portion of which has also been divided Itctractlon of the 
Snal ’’obl qurn"^ Internal oblique The aponeurosis of the transversalls 

musde (lumbar fascia) is seen In the depth of the wound 




87 — The perirenal fascia (llssecte.l from U>e, muscles posterior^ and incl«ed near the 
hilus of tlic kidney 
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the wound. In making this dissection it is important to push the pleura 
upward to prevent injuring it. If the pleura is injured a sucking sound 
is immediately heard. The finger should be passed beneath the rib and the 
opening closed bj^ pressing it against the rib until it can be repaired Attempts 
to close the injury by grasping the margins Avith hemostats inevitably results 
in making the opening larger A mattress suture of No. 0 plain catgut will 
usually close the rent successfully. When freeing the twelfth rib posteriorly the 
twelfth thoracic artery should be protected, for when it is injured il bleeds 
rather profusely. When injured it should be grasped with a hemostat and trans- 
fixed Avith No. 0 plain catgut. If after mobilizing the tAvelfth rib still more 
room is needed, the incision may be extended anteriorly. The finger is inserted 
beneath the transversalis fascia at the loAA'er end of the Avound and the peri- 
toneum is pushed forAvard as the abdominal muscles are divided sufficiently to 
give adequate exposure 

The perirenal fascia is next separated from the quadratus lumborum and 
psoas muscles from the loAver to the upper pole of the kidney and medial to the 
kidney pedicle. It is noAv incised throughout its length as far posteriorly as 
practical (Fig 87) and the anterior flap is stripped from the kidney and re- 
tracted anteriorly (Fig 88) The perirenal fat should be left attached to the 
fascia in so far as possible except in tuberculosis or malignant disease This 
fat and fascia if preserved intact may be used to cover and support the kidney 
AA’’hen the operation is completed. It is not necessary to remove the fat Avhen 
the kidney is to be removed. 

This incision is satisfactory for all operations upon the kidney except for 
the remoAml of large malignant tumors, Avhich should be approached tran.speri- 
toneally. 

Closing the Wound. — Closing the Avound after a nephrectomy is ahvays 
an important part of the operation When the kidney has been remoA'^ed, the 
Avound margins should be retracted and the entire cavity should be inspected 
carefully for bleeding vessels or cAudence of injury to ad,ioining structures. 
All bleeding vessels must be ligated, the stump of the pedicle examined, and the 
ligatures reinforced if they seem to be inadequate The most inaccessible 
portions of the u^ound .should be explored for gauze .sponges. If the wound has 
been contaminated by infectious material, it .should be flashed out Avith an anti- 
septic solution. I have had very few Avound infections folloAving the use of one 
per cent Mercurochrome or tincture of Metaphen. PoAvdered sulfanilamide also 
seems to diminish infection A\'hen purulent material has inA'aded the Avound If 
the Avound has been contaminated by material from a tuberculous kidney or a 
malignant tumor, the Avound .should be flushed Avith a solution of 70 per cent 
alcohol. The excess of solutions u.sed to flusli the cavity should be aspirated or 
sponged out AA’ith gauze. When the AA’ound has been inspected and prepared 
for closure, the elevator is loAA'ered, releasing tension on the AA’ound, and the 
different layers of the Avound arc closed separately and accurately. Probably the 
tAvo most frequent causes of po.sloperative hernia are injury to nerves and 
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failure to suture accurately the lumbar fascia. If the twelfth dorsal, the ilio- 
inguinal or the iliohypogastric nerve “lias been divided, tlie ends should he 
approximated with fine silk. When suturing the wound, care must be taken to 
avoid catching these nerves in the suture. In all lumbar incisions for exposure 
of the kidney, at least one of these nerves is in close proximity to the margin of 
the wound. After closing the lumbar fascia with a continuous suture of No. 0 
chromic catgut (Fig. 89) the muscles are united Avitli interrupted sutures of the 
same material, taking deep bites to prevent the sutures from tearing out. The 
individual muscles are sutured separately and the approximation should he as 



Fig 89 — The lumbar fascia is closed by a continuous sutuie, usually 0 chromic catgut is 
satisfactory At the upper angle of the wound interrupted sutuies including all subcutaneous 
structures are satisfactory 

accurate as possible (Figs. 90 and 91). The superficial fascia maj'- be closed willi 
a continuous suture of No. 1 plain catgut, and if there is much fat this .should be 
approximated with a few interrupted sutures of plain catgut to prevent dead 
space and to prevent tension on the cutaneous sutures The skin may be closed 
with 00 chromic catgut or silk. The latter causes less irritation. Deep sillcworni 
gut sutures in loin incisions, in my experience, arc frequently accompanied by 
stitch abscesses. If di-ainage is used, the tubes should emerge near the upper 
end of the wound; this lessens the probability of hernia. A small Penrose drain 
left about three days is usually sufficient. If the wound is infected, a soft rubber 
tube projecting just within the cavity should be used 
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The Vertical Incision of Simon 

This incision is made just mesial to the lateral edge of the erector spinae 
muscle and extends from the twelfth rib downward to near the crest of the ilium 
(Fig. 92) The posterior sheath of the erector spmae muscle is divided and the 
muscle retracted toward the vertebra , thus the anterior fascial sheath which con- 
stitutes the posterior covering of the quadratus lumborum is exposed. This 
layer of fascia is divided throughout the length of the wound together with 
the anterior sheath of the quadratus lumborum just before they blend with the 
posterior sheath of the sacrospinalis to continue forward as the lumbar fascia. 
The ilio-inguinal and iliohypogastric nerves are identified as they pass along 
the posterior wall of the wound and are protected from injury. The iliac 
fascia is now divided, exposing the perirenal fascia, which is divided as previ- 
ously described. 



Pis' 92 — The Siirion-Younp incision for exposing the kidney Tlie dotted line in the insert in- 
dicates extension of the incision w hen nece.ssary as proposed by McCiurc Vounf;. 

The advantages of this incision are lliat it avoids injury to important struc- 
tures, there is very little bleeding and no danger of hernia It also gives a direct 
approach to the kidney. It is particularly satisfactory in tall, thin patients with 
adequate space between the twelfth rib and the crest of the ilium. It is umsatis- 
factory if the kidney is appreciably enlarged or if the patient is very stout or 

short of .stature. 
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II JlcClure Young a(l\oc{vtts i similar incision uitli an extension foruird 
when necessarj ibout nn inch -ihosc and pinllcl to the cicst of the ilium 
This permits a flip of the abdominil nail to be turned fonvard and gnes 
excellent access to the kidncj eicn in lerj stout patients 

Resection of the Twelfth Rib 

One of the most satisfactorj incisions for exposure of the kidnej is one 
that intludes resection of the twelfth rib The incision has the advantage of 
being directlj over the central put of tlic kidno Thcic is no danger of in 
jurmg the twelfth thoracic or first lumbar nenes and space can be obtained for 
dealing with almost ans icnsl pathologv, c\cu fxiiU luge tumois There is 
probabl) more danger of injuring the pleura, but with pioper caie this can be 
avoided 



Pip 33 — Line of incision for expoburc of the khlncy by resection of the Uvelfth rib 

The incision is made dirccth over the tvtclfth rib and extends from about 
the external margin of the sacrospinalis muscle to a little bejond the tip of the 
nb (Vig 93) The incision is earned down to the rib, dividing the anterior 
fibers of the latissunus dorsi and x portion of the serratus posterior iuftnot 
muscle in the posterior portion of the incision and a portion of the external and 
internal oblique muscles antcnorlv These structures are then retracted, while the 
nb IS being freed from its attachment to the fascia and muscles A satisfactorj 
method is to use a fairh sharp periosteal elevator and, beginning m the midline 
of the nb scrape the muscle attachments along with the periosteum toward each 
edge until the anterior surface of the nb is free Tlie attachments of the inter 
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costals are then sepintcd fiom the mtenoi Inlf of tlie upper niaigin of the iib 
and tlie attaelimuit of the cxtcnnl oblique is liKcuisc scpaiated from its lower 
margin The rib is next freed from the fibious ittachmcnts to its lowci surface 
near the tip so that the lower enr\ed bhde of the iib rcscctor can be mscited 
from below upward Tlie iib icscctor is then pulled up against the iib and 
drawn sharplj backward, tfCcctncU duiding all fascial and muscular attacb 
incuts that ha^e not prcMouslv been disided The rib is cut off as close to Us 
s]>inous attachment as possible (Fig 94) The tiji of the iib is now caicfulU 
dissected fiee (Fig 95) The incision is cxttmkd antciioih as fni as is con 
sidered necessars, diMding the imolvcd poition of the external and internal 
oblique muscles Tlie traiisseisalis fascia is identified and opened near the 
anterior angle of the wound TJie periloneum is pushed toward the midline and 
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36 — Lumbar fascia ilf^fded 
ner\es run along the lo«e 


the transtorsalis muscle is dnided to the anteiior extent of the wound (f ig 9G) 
Hess advises that the opening m the transxersalis fascia be enlarged posteriorly 
by using the index finger of each hand to tear it evenly This protects the 
diaphragm and pleura from direct injury The kidnev is now easily palpable 
beneath the perirenal fascia and the operation mat proceed according to indica 
tions There is no paiticular advantage in attempting to remove a portion 
of the periosteum of the nb except that m so doing the surgeon vvoiks alwavs 
'iguinst the nb and is not apt to injure adjoining structures If the pleura is 
opened, the injuicd area should be held against the eleventh rib until the rent 
can be repaired PoMtiv e pressure anesthc'oa should be ai aiJable 




Fip O'! — Skin, fascin, and muscles are di\ided diiectly o\or the nb and all attachnients 
to both uiuiei and lower maiKins of the ub are sepaiatcd \Mth a periosteal cle^ato^, kecpinB 
close to the nb and removing' as much of the penosteum as can easily be sepal ated Soft 
tissues aic icti acted and the nb is cut posteiiorlv beneath the lateial margin of the spinal 
muscles 



l,^j„ >ri,P rib K dl«''Octed ftom muscular uttacluiicnts near Its tip and the incl'-lon 

r.xirnaeil forward and downward a*- far ns n*tc*.snry to obtain good i xposurt- The npomni- 
rosls of thrtranM^^^^^^^ (lumbar favcln) lies l,en<Mtli the rll. and I- ex,.osed when tla rib 

is remoN ed 




tig 9$ — Lumbocobtil llssments <U\l<leO txposine tttml arcuate ligament which when 
(iiMded near Its po<tcrlor attachment permits the lower ribs and diaphragm to be retracted 
upw ard 



Hb 99— Extcnsi\c 


exro^urc proxlil d by the dorsolumbar Incision 
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The Dorsolumbar Flap Incision 

George li, Xagamatsu has deseiibed an incision devised to mobilize the 
lov.'er ribs and diaphragm, thereby gi\'ing adequate exposure for the more 
difficult STirgical procedures upon the kidneys and adrenal glands. The opera- 
tion as de.seribed by Xagamat.su has a dor.sal and a lumbar component. The 
dorsal component extends upward from the angle of the twelfth rib. parallel 
to the lateral boi'der of the saerospinalis muscle, to the infer.space above the 
tenth rib. The latissimus doisi and sen-atus muscles are divided, exposing the 



Fig. 97. — Thf: dorfolumbar flap incision IXagamat=u). Ini-ct ^ho^ns outline of incision. 
The inci.s)on may extend upward to expo-e the tenth nh and may be carried forward over tiie 
twelfth rib, depending upon the amount and type of expo'-ure needed. 

tenth, eleventh, and twelfth libs .iu-si: medial to their angles. The lower 
tendinous slips of the saerospinalis muscle which are inserted near the angle 
of the ribs are also divided, if necessaiw. to expose the i-ibs. Segments of the 
ribs, about 214 cm. in length, are excised ju.st medial to the angles. The lumbar 
component of the incision extends from the dorsal component forward along 
the eour.se of the tvrelfth rib. or forward and downward as illustrated here 
(Fig. 97), deirending upon the exposure needed. The lumbar and abdominal 
muscles and/or aponeurosis are dhided as in the usual lumbar incision. The 
costovertebral ligament is divided, exposing the lateral arcuate ligament, which 
is divided at its posterior e.xtiemity (Fig. 98;. 
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tumor cells’ being squee/cd into the circulation during the imnipulatioii of the 
kidiiej and to some extent pie\ents e\cessi\e bleeding duiing the libention 
of the kidnej 

The incision begins just below the costal margin about three inches fiom 
the niidline and is carried downwaid about an inch intcinal to the outer border 
of (he rectus muscle to a point well below the loivci extieinifv of the tumor 
(Fig 100) After dniding the skin, superficial fascia, and a nterio r slitath of 
the rectus muscle, ^fie fibifrs of ‘the muscl e are s cpaiated, using the knffe Iiandlc 
or tile point of closod scissdis "'Before proceeding fuithcr all bleeding points 
should be clamp ed a nd ligated Bleeding areas in the muscle are usualh more 
easih controlled b\_ transfixing the J^rca with needle and fine plain catgut 
The sutuic^siiould be tied onl\ tighth onoiigli to control the bleeding, 'or it 
ma\ cut tbiough The iiciitoneuiu is then opened b\ carefullj nml^g a small 
incision tlirough the posteriorshFalh of the rectus and the peritoneum at the_iip 
per angle of the wound and inscilmg two fingers of one hand As the ab 
dominal wall is cle\atcd from the intestines, (he incision through the peiitoneum 
IS extended to the lower end of the wound 

The peritoneum just laleial to the colon is next incised This incision runs 
parallel to the colon for the length of the tumor Tlic colon with its mesenterv 
IS earefulh dissected from the anterior surface of (he tumor and pushed toward 
the nudhne, together with the small bowel, and isolated from the operatno aioa 
b gauze sheets Ligation of the Kidncj pedicle maj now he accomplished 
w ithout undue manipulation or tugging on the tumor 
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The lower ribs and diaphragm may then be retracted upward, exposing 
the retroperitoneal space between the diaphragm and crest of the ilium. Diffi- 
cult surgical procedures upon the kidney or adrenal gland are thereby greatly 
simplified (Fig. 99). In my experience adequate expo.sure has been obtained 
without the necessity of dividing the tenth rib. The illustrations shown here 
depict the principles but not all the details of the operation as originally 
described. The wound is closed as any other lumbar wound, taking care to 
approximate all structures accurately The divided ribs do not need any 
special attention. The excised segments prevent overriding. 

I have found this incision of advantage only when operating upon the 
adrenal gland or for large renal tumors. For most cases of difficult I’enal 
.surgery, resection of the twelfth rib gives adequate exposure With the 
patient in the supine position, this incision may be used for expo.sure of both 
adrenal glands or kidneys at the same time. 



Fifr 100 — Line of incision for transperitoned.1 exposure of the kidney 

Anterior Abdominal Incision 

When nephrectomy is to be done because of a malignant growth, the 
kidney may be approached through an anterior abdominal incision. This is 
particularly advisable if the tumor is large because it permits more immediate 
access to the pedicle of the kidney. The renal vessels should be ligated and 
divided as the first step in a nephrectomy for malignancy. This prevents 
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tumor cells’ Ixing squeezed into the circulition during the nnnipulation of the 
kidnex md to some extent pie\enls cxcessnc bleeding duting the Iibcntion 
of the kulnex 

The incision begins just bclou the costal nnrgin about three inches from 
the midlme and is cnrncel downward about an inch internal to the outer border 
of the rectus muscle to a point well below the lowei e\ticinit\ of the tumor 
(Fig 100) After duiding the skin, supcrfieial fascia, and a ntciio i sheath of 
the rectus muscle, Ihc fibcr^ of tlie mus cle ar c Tcpaiated, using the knife handle 
or the point of closed scissors Before pioeecding further all bleeding points 
should be clampcd_and ligated Bleeding areas m the muscle arc usiialb more 
easilj controlled bs transfixing Uie area with needle and fine plain catgut 
The sutiucjhoiTld bo tied onh liglith enough to contiol the bleeding, "or it 
max cut through The pciitoncum is then opened bx tatefullx makmg a small 
incision tlirougli tlie postorior*sliealli of the rectus and the peritoneum at thc_up 
per angle of the wound and insciling two fingers of one liand As the ab 
dommal xxall is clexatod fiom the mtestinos, the incision tlirotigh the pciitoneum 
IS extended to tlie lower end of the wound 

The peritoneum just latcial to the colon is next incised This incision runs 
parallel to the colon for the fongth of tlic tuinoi The colon with its mesenterj 
IS carefullx dissected from the anterior surface of the tumor and pushed toxxard 
the nudlino, together witli the small hoxxcl, and isolated fiom the ojioratixc aica 
bx gauze sheets Ligation of the kidncx pedicle ma> now be accomplished 
without undue m mipulation or tugging on the tumor 
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CHAPTER VI 

CONGENITAL ANOMALIES OF THE KIDNEY AND THEIR 

TREATMENT 

Solitary Kidney; H3rpoplasia; Ectopic Kidney; Horseshoe Kidney 

Anomalies of the kidney are of considerable surgical interest. Absence or 
hypoplasia of one kidney maj^ be a deciding factor in the treatment of a normal 
kidney (Pigs. 170, 171, and 172), while anomalies affecting the locations of the 
kidneys or their relation one to the other present special problems of diagnosis 
and treatment Onlj’’ those anomalies that are of surgical interest will be dis- 
cussed. 

CONGENITAL SOLITARY KIDNEY 

One kidney is absent approximately once in 1,000 autopsies Occasionally 
the corresponding adrenal gland is also absent The ureter may also be absent 
or may end blindly. When the ureter is entirelj’^ absent the corresponding site 
of the trigone does not develop. The condition is occasionally associated with 
other anomalies of the genitourinary tract, including an anomaly in position 
of the opposite kidney. 

The possibility of such anomalj'' must be remembered when surgical treat- 
ment of the kidney is necessary A number of cases have been reported in which 
a solitary kidney has been removed in an emergency. Trauma was the cause of 
nephrectomy in most cases. Nephrectomy is rarely so urgent that the presence 
and condition of the opposite kidney cannot be determined. 

Even when the kidney is severely injured, immediate operation is not often 
necessary. Replacement of blood loss by transfusion and modern methods of 
treating shock will sustain the patient until necessary investigation can be made 
If because of complicating injuries or excessive bleeding preliminary examina- 
tions cannot be made, the presence of a second kidney should be determined 
by transabdominal palpation before nephrectomy is done. 

Solitary kidney is occasionally recognized while examining patients with 
anuria Obstruction of the only kidney causes complete suppression of urine 
Prompt drainage through a ureteral catheter or by ureterostomy or nephrostomy 
is necessary. Congenital absence of the kidney is differentiated from h 5 ’poplasia 
of one kidney or bilateral renal disease by eystoscopic examination and pye- 
lography 

Occasionally congenital absence of one kidney is demonstrated by a i-oent- 
genogram showing enlargement of the renal shadow on one side with absence 
of a renal shadow on the opposite side 

The treatment of disease of a congenital solitary kidney is the same as that 
of acquired solitar}^ kidney. Operative treatment may be required to establisli 
good drainage or to remove stones Resection of a diseased poition of an only 
kidney is occasionally indicated. 
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CONGENITAL HYPOPLASIA 

Congenital Inpophsia oeenrs somewhat more frequentU tlnn congenital 
absence of the kidnce In most eases the hjpoplastic kidncv is similar m strue 
tore to the normalh dc\cloped kidncs but is onlv a fraction of its sue Occa 
sionallj the small kidnoj is a rounded mass with onli one calvx or consi-^ts of a 
small irregular mass of renal tissue 

Hj’poplastic kidnejs arc subject to the same diseases found in normal kid 
neis and the sjTnptoms are the same The diagnosis is made bj cistoscopic 
and pi elographic studies The pi elogram shoivs a miniature of the normal renal 
pell is or a dwarfed, deformed renal pcliis (Fig 31) The appearance time 
of injected dies and the specific grant! of the urine from a hvpoplastic kidnej 
mai he normal and, following a hastiU made cwmination, the opposite kidnci 
may be remoied with the mistaken belief that a normal kidnc> remains The 
small amount of urine collected and quantitative estimation of die excretion 
arc of groat importance in such eases The prompt appearance of concentrated 
die IS not sufficient eiidcnce of a complete kidncv vinlcss a normal sired kidnci 
has been demonstrated hi piclograplii ora well outlined renal shadow 

The treatment of hypoplastic kidncjs docs not differ from that of normal 
kidnejs except that nephrcctomv should bo done whenever surgical tieatment 
IS indicated The surgical treatment of the opposite kidnci is the same as that 
of a solitarj kidncv 


ECTOPIC KIDNEY 

Ectopia of the kidncj is one of the most frequent of renal anomalies One 
or both ma> fail to ascend to the normal location in the lumbar region Ectopic 
kidneys present special surgical problems because of the abnormal position and 
relationship of the kidnej and because of the abnormal blood suppli The 
blood vessels arise from and enter the nearest large vessel, usuallj the aorta and 
vena cava at a lovier level than normal but m some cases the iliac vessels Ac 
ces'iOTv blood vessels are much more trefjuenth tncountored than in normalh 
placed kidnejs Ectopic kidnejs are usuall> incompletelv rotated so that the 
pelvis of the kidne> occupies an anterior position rathci than a mesial position 
These anatomical characteristics are important when approaching the kidnej 
for surgical treatment (Fig 101) 

Simple ectopia designates those cases m which one or both kidnejs are ar 
rested below the normal renal fossa In simple ectopia the kidncj or kidnejs 
remain on the same side of the bodj from which thej had their embn onic origin 
{Pig 102) In most cases of simple cctopta one kidncv is normalh placed 
(Fig 103) 

In crossed ectopia the nephrogenic mass of one side is deviated during em 
brjonic life to the opposite side of the bod> and finallj lies below the normallj 
placed kidnej Fusion of the kidnejs is present m most cases of crossed ectopia, 
and the entire renal mass lies below the normnl renal area In crossed ectopia 
the ureter ot one kidnev, usuillj the inferior one crosses over and enters the 




Fig 101 — ISctopic Uiclnoy (Kecliawn from Kelly and Bmnliam Bisea‘!os of tlic Kidneys, 
Ureters, and Bladder, D AppIcton-CenUu y Company, Inc ) 
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Ijhaaer oil tho opposite side oi the hoAy (Figs 29 «iiul 104) This <liffcrcntmtos 
crossed cetopn clmicallj fiom unihtcial double kuliiej i\ith duplication of 
pehes and \netci-s In this anomnlj both uretcis enter the bladder on the same 
side 



Fie 103 — ^il^tcraI pjelogmm right kidney ectopic calvccs dilated 


Thcio aiL inan\ lariations ol itnal fusion, dcptndin<, upon tlic portions of 
the hidncis that aie joined tosetlicr Almost nithout exception fased kidnejs 
Jrc also cclopic The most tomplctcls fused kidiicis ore the "cake” kidncvs or 
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^vard The cntuc imss In? an Sslnpcd appcanncc Botli the L slnpcd hid 
ne^ and tlio sigmoid kidnc\ uc \ari‘itions ot the t\picd hoistshoo kKlne\, 
^vhlch IS the most eommou form ot n.n\l fusion Beemvo of its rclituo fio 
qucnc> this 'inom'ih is discussed at gwnter length tlnn the other aiionialios 
The surgicil principles outlined for the treatiuent of lioi’scshoc kidntj can be 
applied to most cases of icinl fusion With few e\ecj>t\ons ectopic and fused 
kidnc)s can be approiehed sstisfactorili and more ssfcH e\lraptriioue'ill> 
than through the ihdonicu unless i tiimoi is to he leiuoied (1 ig lOG) Extep 
lion to this be made when the kidnci occupies n position iii the tiue pels is 



flB lOb — SigTiiiiil klilni> (Uclratvn iKiti Wiiit^rtiitz MC Jolins Hopkins Ho=pit il Hulletln 

As prciiouslj mentioned, an important feature of these anomalies is the 
atiomalous origin and number of the blood sessels and unless this is remembered 
large ^csscls mai be injured while exposing the kidnei In uniJafeial ectopia 
uithoiit fusion iiepluettoiin is idiisahle if the k!dne> is diseased, proiided the 
opposite kidnei is normal Drainage k usualU inadequate and prooressue de 
generation of tlic kidiui js the rule In fused kidnejs it is often poLibJe to re 
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“lump” kidneys in which the Iddnej'-s are fused along the entire external or 
mesial borders The renal mass is definitely larger than one kidney, lobulated 
and irregular in outline, and the pelves which remain distinct are situated 
anteriorly. Cake kidneys usually lie on one side of the body with one ureter 
entering the bladder on the opposite side or they occupy a position near the mid- 
Ime in the true pelvis. 



Fis 104 — Pyleoffram , crossed ectopia The normally placed kidney is incompletely rotated 

Fusion most frequently occurs at the extremities of tlie kidneys, and in 
crossed ectopia it is usual for the upper pole of tlie ectopic kidney to be fused 
to the lower pole of the upper kidney, ivhich in some eases occupies almost a 
normal position although complete rotation rarely occurs. Occasionally the 
ectopic kidnej’’ occupies a position across the spinal column almost at a riglit 
angle to the other kidnej’' with fusion of the approximating poles. This anomaly 
is spoken of as an “L” kldne 3 ^ The sigmoid kidney also lies across the midline 
of the body but at a le.ss acute angle (Pig. 105). The upper pole is fused to the 
lower pole of the opposite kidney and the pelvis is direel ed downward and for- 
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the opposite sale At opention nn oblique incision ins uncle and, iihen the 
peritoneum ms uflected ton 'll d the mulline, a swollen kidnei studded with 
innuite abscesses was exposed The upper pole wis found attached b> *1 mirow 
isthmus to the lowci pole of the opposite kidne\ just aboic the bifurcation of 
the aorta (Fig 107) The isthmus was dnided and the diseased kidne\ lemoied 
The patient made a satisfactorv recover} 



Fiff 10' — Sigmoid Uii1no> fibmis attachment of upp r pole of left ]tidne> to lo\\er pole 
of right kidney lower kiilney 'ie>trcly infected sutco'i'irully rciiiD\ea extraperltoneally 
through Gibson Incision 

HORSESHOE KIDNEY 

Surgical diseases of liorseshoe kidnevs are rclatnelj frequent as compared 
with similir conditions in noimallj formed kidnejs II S Jeek reported 
that twentv si\ liorseshoe kidnc}s were found m 16,735 autopsies or one for 
each 632 cadavers, wluU there weic. foui cases of horseshoe kidncv m 400 op 
orations upon the kidncv He also found that tlic average age at death cxelud 
mg deaths during the first veai, was 43 }cars A K Thompson noted that the 
span of life m a group of necropsies he compiled was 35 voars Other reports 
of necropsies varv from one in 700 to one m 1,000 
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move the diseased portion when indicated. Here again the blood supply is 
very important, for the same blood vessel may supply a portion or both renal 
segments and the ligation of such a ve.ssel would seriouslj'- impair the normal 
portion of the kidney. Nephropexy is rarely possible in renal ectopia because 
of the length or origin of the renal vessels The diagnosis of renal anomaly is 
usually made by cystoscopy and the urogram (Figs 29, 302, 103, 104) Tlie 
symptoms of disease in a fused or ectopic kidney differ very little if at all 



Fjtr IOC — Extraperitoneal exposure of ectopic Tiidney JIultiple blood vesseKs cntei the 
kidney on the anterior surface and are easily exposed and ligated (See Pig 103 foi pyclo- 
gram of this case ) 

from those of normally placed kidnej's When a mass is felt in the lower ab- 
domen, its true nature is rarelj’- recognized preoperatively unless there are 
sjunptoms that suggest renal disease. A patient that I believed to have a stone 
in the lower third of the left ureter was found at operation to have a stone ob- 
structing the pelvis of a sigmoid kidnei'. Because of complete obstruction to the 
passage of a catheter no pyelograni was made and lack of function from that 
side was attributed to the obstruction There was satisfactory function from 
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the opposite sale At opei ition an oblique incision was nnck and, when the 
peritoneum was lefleetod towaid the niidlino, i swollen kldne^ studded with 
iiiimite abscesses was exposed The upper pole was found attached a narrow 
isthmus to the lowci pole of the opposite hidnex just ahoic the bifurcation of 
the aorta (Tig 107) Tlic isthmus was dnidcel and the di!>c.ascd kidne\ icmoied 
The patient made a silisfacton ieco\erj 



Of — ^‘smoid hi lne> fibrous ilt'iclimt.nt of u|ip« r polo of left kblnej to lower pole 

through 1°"*'’ ^“‘Iney <'e»erel> infcrtcl successfully renio\Lil extraperitoneally 

HORSESHOE KIDNEY 

Surgical diseases of hoiscshoe kidnejs are rclatisch frequent as compared 
"ith similar conditions in normalh formed kidnejs II S Jeck reported 
lat twentj six horscsiioe kidnexs were found m 1C, 735 autopsies or one for 
•^ach 632 cacla\crs, A\lule tlicrc wort tom cases of hoiscshoo kidnei in 400 op 
•orations upon the kidnei lie also found that the axerage age at death, cxchid 
deaths during the, first sear, was 43 jears A K Thompson noted that the 
span of life in a group of necropsies he compiled was 35 a ears Other reports 
Of necropsies \arj from one m 700 to one in 1,000 
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The abnormal anatomical arrangement, consisting of incomplete rotation 
of tlie Iddnej^s and anomalies of the blood vessels and of tlie course of the ureters 
as they pass over the isthmus, interferes with adequate drainage (Fig. 108). 
Hydronephrosis is frequently encountered in such cases and infection is more 
difficult to eliminate. Both the poor drainage and the frequent infection en- 
courage the formation of stones for which horseshoe kidneys are most frequently 
operated upon 



Fig- 108 — Horseshoe hidney Four distinct Kidneys, each with a separate pelvis (R R 
Oleson, Chicago ) (Redra^^n from Kelly and Burnham Diseases of the Kidneys, Ureters, 
and Bladder, D Appleton-Centuiy Company, Inc ) The ureters usually run over the antorjoi 
surface of the kidney 

Diagnosis. — Gutierrez describes a “horseshoe kidney syndrome” charac- 
terized by pain in the epigastrium or umbilical region, sometimes radiating 
to the lumbar region, gastrointestinal disorders with chronic constipation from 
birth, and urinary disturbances He encountered these symptoms in 96 per cent 
of 25 carefully studied cases Abdominal pain is believed to result from pres- 
sure of the isthmus of the kidney on the splanchnic nerves. Extreme hyper- 
extension is said to produce this pain or to increase it when already presenl. 
The diagnosis is usuallj’’ made while investigating urinary symptoms, and in mosi 
cases by the appearance of the pyelogram. In very thin patients the isthmus 
can be palpated. Tlie palpation of a kidne 3 ’- that is unusuall}’’ low but not mov- 
able should lead one to suspect an anomal 3 L A plain x-ra 3 ^ film may show an out- 
line of the kidne 3 "S in a lower and more mesial position than is normal and in 
some cases the isthmus can be recognized. 

The pyelogram is quite characteristic. The pelves are elongated and irregu- 
lar in outline and lie nearer the spinal column. The calyces are distorted and 
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those of the loAvcr pole arc in^ertca The ureters, enter the pehes at a higher 
le\d than in noinial kidncjs in<l arc farther apart is tlioj entci the pehes 
(1 ig 30) Bihtcnl piclot.iai)K an. impoitaiit m ni ikiiig an aceuiatc tlngnosis 
of the contowi and position of the kidneis and in ilctcrmnimg the ncccssan 
treatment Intruicnous piclogiims gne an exedlcnt pietint of the aiiomaU 
nlien both kidncjs arc functioning siifficicntlj In othei casts retrograde p> 
clographa must ht icsortcd to AVhen inteipioting the ])\tlogi nil paititiil n 
attention should be gnen to the donnnatd and in« nd coiirst of the lonei 
cahees (Pig !0) ttuitem/ has diseiibtd i tmnglc is dngnostic in these 



Fie 


of horvpshoc kidnc> lo 
ewi Hi rjicre » 


jitipro\e Oralnaee DotteJ 
Slone in the peUis 


cases The tnaiiglt consists ot a line connecting the tips or the tno loiiost 
calyces and hues drum fiom the extremities of this line to the midpoint of a 
Imt connecting the t«o iliac crests The angle formed at t]ie hase line is ap- 
proxitnatelj ~Q degrees in horstshoe laQnc%s and iserngcs 90 degrees in normal 
kidncjs Differential function and other laboiatorc tests aic as important here 
IS m otlinr C1SCS o£ suri^cr, upon the knlnet 


Stirgcry of the Horseshoe KiSney— pjclotomj 
plastic opcniions on the pchi, ,nd niitcr for 


for the rcmo\ d of stone, 
improccmcnt m drainage 
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(Figs 109 and 110), neplirectoiny for tumor or destruction of the kidney by 
hydronephrosis, infection, or stone, and division of the isthmus for the relief of 
pain or the improvement of drainage may be required. An oblique lumbar in- 
cision extending further anteriorly than in the usual kidney operation gives satis- 
factory exposure. The anterior extension of the incision is necessary for ex- 
posure of the isthmus. After the incision has beeen carried through the muscles 
and the transversalis fascia, Gerota’s fascia is freed posteriorly and above and 
divided opposite the posterior lip of the renal sinus. It is then separated from 
the kidney with the perirenal fat and retracted toward the midline, exposing 





Fif? 110 — Section of pelvic vail has been rcmo\c(l and the wound closed, thereby bringing 
uretei opelvic orifice to most dependent portion of the pelvis 

the kidney and its pedicle. The pcritoncuin is retracted with the perirenal 
fascia and fat and thereby protected. The main vascular supply of tlie kidney 
usually enters above and behind tlie pelvis. Tlie pelvis lying anteriorly is more 
easily approached from its anterior surface Tlie lower pole of the kidney is 
fixed in position by the isthmus. In this area a number of anomalous blood 
vessels usually enter the kidnejL It may be necessary to divide some of them 
before complete mobilization can be obtained. Tlie division of large vessels is 
undesirable unless nephrectomy i.s necessary. If ncplircctoni}" is to be done it is 
more .satisfactory to ligate and divide the main pedicle first; tlien by gentle 
traction on the kidney the lower pole and the isthmus can be more easily ex- 
posed and liberated. 
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In all conser^atne operations upon a horseshoe kidnej it is desirable to 
divide the isthmus It often produces pain and probabh gTstromtestinal sjmp 
toms bj pressure on the great \essels nnd splanchnic nerses and it interferes 
mth adequate renal drainage Frequenth the isthmus consists of little more 
than fibrous tissue and usuallj ''ben it 's composed of renal tissue there is a cou 
stnetion at the midpoint nhieb clcarlj indicates the proper location for division 
men such a constriction is not present, esreful essmination of the pv elogram 
should be made to prevent dividing a loner tal}\ 



vie 111 — DividlnE ihe Isthmus ol a horseshoe Kli1ne> as cVscnbi 1 by Piker and Colston 
ihe Isthmus Eraspt i and crusliel b> a riEhtanEhd clamp Mattress sutures are 

PKceil anil tied on both «idt.s of tbi clamp The cl imp is then rcnio'ed md the isthmus 
oiMded between the ligatures 

^Yhen the isthmus !•» to be dmded, it is caictulh libented sufficieiitiv bo 
Nond the mulhne to permit nccumte closure of the distal stump This is easilj 
accomplished hi making gentle traction fomard and outward on the lower 
pole of the kulnev as adhesions an. stiipped from the isthmirs A right angled 
clamp applied to the isthmus at the line chosen foi dnision will aid in the con 
trol of bleeding serve as a tractor to pull the distal portion of tbc isthmus into 
the wound, nnd at the same time promote hemostasis In cnishing tlie tissues 
irattress sutures arc placed Ihiouj^h the isthmus about half au inch from 
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the clamp on either side and tied snnglj’- over fat to prevent cutting into the 
renal tissue (Fig 111) The isthmus is divided along the proximal margin of 
the clamp and the clamp is left attached to the distal stump while the proximal 
stump is carefully examined and further sutures are applied, if necessary, to con- 
trol bleeding. The clamp is then removed and the other stump is treated in 
like manner. If available, tags of fat are sutured over the stumps The kid- 
ney of the opposite side is now permitted to retract to its normal position and 
attention is given to the kidney which has been exposed. As previouslj* men- 
tioned, the pelvis is more easily approached anterioily for the removal of stones 



Fis 112 — Dilated left pelvis of horseshoe kidney twehe months following plastic operation 
(Figs 109 and 110) There was a recurrence of stone 


or for plastic procedures upon the pelvis and ureteropelvic junction. "When 
the pelvis has been opened, it should be drained by a nephrostomy tube and closed 
as accurately as possible The leakage of urine will cause dense adhesions to the 
peritoneum which lies veiy close to tlie pelvis of a horseshoe kidney. In the 
event of a second operation such adhesions are troublesome In a case of mine, 
while operating upon such a kidney for the recurrence of stones and attempting 
to free the peritoneum from the pelvis, a large vein near the lower pole was 
injured This necessitated resection of the lower pole of the kidney, including 
a portion of the isthmus (Figs 112, 113, 114, 115, 116, and 117) Fortunately 




Fiff 113 — InJurj of a Urce \em when attemplinz to expo e the renal peMs made it 
nece««ar> to reject the hulney from the loner marctn of the pcl\f« to the lathmu* note 
eyxnotJe area and Jnlerruptel aiitiire'* plaoed to r»ffht of •athmi)« prcpiratorj to cla»inff nsht 
atump when i^thmua 1< dhlded 



Hg ] J 4 — The f tfantue hae hren duhfp { 
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Fig 115 — The Iigatuies to the right of tlie isthmus have been tied and the renal 
capsule has been closed over the stump with interrupted sutures On the left side the lower 
pole of the Icidnej’ has been excised and sutures are placed to close the incision 



pjg. 115 The operation is completed by placing a nephrostomy tube for drainage, closing the 

pelvis, and suturing the capsule ovei the lower pole of the kidney 
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this resection permitted cNecllent drainage and the function of the hidnet r.os 
dcodedly improTed ilost surgeons nho hate had capcricnce iiith horseshoe 
kidnets advise that division of the isthrans be folloiied bv nephropexy This 
serves to straighten the course of the ureter and so impiovcs the drainage 

A vers satisfactory typo of nephropexy for these cases is tint desenhed 
bv Kelli (pp 212 216) Too siitiiros alc suflicicnt One is placed through the 
capsule of the kidne' opposite the pelvis to be brought out above the tiielfth 
rib or through the costov crlchral ligament and the other is placed near the loner 
pole of the kidnev , to he sutured to the quadratus lumhonim muscle ’When these 



Fig 11" — Fycloirram taVen follcminK ft<o\eT> from openOon (Figs llS to lIC) Ttier<> 
has bPen an tmprO\#nienr in ilraJua^e and a rejuetion in «ire of the celMS since the iothmus 
was ditltieil (sge >15 112) 


sutures aie tictl the 1 idiiei is licltl upuaul niul the louci jiolc outwnd, thenbi 
improiing drumgc In causing the ureter to follou a more direct course Hub 
her tissue or rubber coiercd giiize drams are pheed down to the stumps of 
the se\ered isthmus nnd brouuht o«t near the upper angle of tl e wound If J 
nephrostonn tube Ins been used, it is brought through the wound in as strught a 
hnc as possible 1 lie reflected fat and fascia are then replaced and sutured to the 
psoas mtisclo below the hidnii and to the quadratus Inmhormu postenoili This 
protects the kidnci from adhesions to the wound and aids in holding jt jn place 
The w oiind is closed m lai ers as described in Chapter V 




CHAPTER VII 

THE SURGICAL TREATMENT OF RENAL INFECTIONS 

Pyelonephritis, Infections of the RenM Cortex, Perirenal Abscess, 
Nephrostomy 

The surgical treatment of renal infections consists principally of the cor 
reetion of obstructne processes, diainage of the kidnej and perirenal space 
and nephreetomj The treatment of obstiucti\e lesions including renal and 
ureteral calculi are discussed m chapters deioted to these subjects IVe are 
concerned here prineipallj yyith those cases m \yhich the infection is, so far as 
can be determined, the primary lesion Infections may approach the kidnev 
through either the pehis oi the cortex The infection may betomo more or less 
locali7od causing pyelitis or eoitical abscess, but in either case it may spread to 
myoUe the entire organ The use of modern chemotherapy and antibiotics has 
greatly reduced tlie need of surgery in the treatment of renal infections 

p-yELONEPHKITIS 

Infections arising m the peUis are more frequenflj encountered, are often 
bilateral, and less destruetiye unless complicated b\ obstruction The infecting 
organism is usuallj the colon bacillus and cases (hat are not complicated by 
stone or obstruction rarely require surgical treatment Acute p> elonephritis 
oecasionallj progresses so rapidlj and causes such toxic manifestations that 
nephreetomj or decapsulation and nephiostomj are neeessaij as a lifesaying 
measure Fortunatelj such fulminating cases \tc usually unilateral The> 
may folloyy acute obstruction or trauma, such as a stone blocking an infected 
kidney, pyelography yyith o\ erdistention oi the pchis, ureteral manipulations for 
the remoyal ol a stone in the presence of infection, or operations upon the kid 
uej I recall a \oij unfortunate incident in yvhieh a stone y\as remoyed from 
the loyyer caljx of an infected kidney yyjth considerable difficulty and tiauma 
to the kidnej ‘Within a yyeek the kidney yyas remoyed, because of chills, fever 
and toxic sjmptoms The kidney yvas a mass of small abscesses Within a yveek 
a se\ere infection occurred in the remaining kidnej and the patient died 

The clinical maniiostations of such cases are those of seyere septicemia 
The feycr is constantlj high or yaries from nonnal to 104® or 105® F , the pulse 
IS rapid, chills with sneats are not unusual There is abdominal distention yvith 
yomiting of foul smelling black material The patient is acutelj sensitiye in the 
lom on the diseased side and the muscles oxerljing the kidnej are spastic There 
IS a lcukoc\iosis, and a cy'itoscopic examination uiil shou the function of the dis 
eased kidnej to be nil or greatly diminished 

At operation the perirenal fat is edematous and the enlarged, congested 
kidnoj IS dotted with small pustules These suppuratne foci may be confined 
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Operative Hazards, — Mention has been made of the frequency of anomalous 
blood vessels in horseshoe Iddnej^s Dissection about the lower pole and the 
isthmus should proceed cautiously because of the danger of injuring these ves- 
sels The veins are thin-walled and easily torn. Before clamping a larger 
vessel its circulation should be interrupted by gentle pressure for a few min- 
utes to determine the location and amount of kidncj'- tissue that may be affected. 
Rarely the isthmus lies behind or between the aorta and vena cava. This should 
be determined before attempting to free the isthmus A small percentage of 
horseshoe kidneys are connected at the upper poles This departure from the 
usual attachment should be recognized during the preoperative examination and 
the operation planned accordingly. In this anomaly the adrenal glands are said 
occasionally to be fused. Such possibility should be remembered when nephrec- 
tomy is necessary. 
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«;un(iCAL treatmpm of IvFnvl inffctions 

lumbar area and along the eoiirst of the ureter, either as a constant ache or in 
repeated attacks Some patients ha\e repeated attacks of acute pjelitis, but 
m some cases theie is no pain, and the condition of the kidne\ is recognized uhile 
seeking the source of persistent pj'iuia The pielogram in such kldne^s is 
distorted, i\ith blunting of the eiUcts and often some diUtation of the pohis 
If the outline of the kidnc\ can lie seen the cahees will often appear to ex- 
tend almost to the toitical surfatc (Pig ll*)) The ureter mai present areas of 
constriction and dilatation The size of these kidneis %aiies from normal to 
less than a tiiird the size of the aaeiagc kidne\ 


of c.,™,0 o.I.oo, »U„ ,b„ e o, t) 

At opent.on the pcntenal fat ,s mfiltratcd b^ RhroUB strtn* -.nd ,s densch 
icrcnt to the hidnet Ahoiit the hiliim the fit a, often jnrtienfirji fh /J5C 
end tlic podiek is d.fl.ciilt to expose On seel, on the vortex „ thm end con 
txms numerous cicntricnl srexs There nia, he smelt nee, the r it. . . - 

1 rcqiicmh the pcnpeliie tissue b (aigtl, nplecal In /it linen!, hi- </.- 
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to limited areas of the kidney or may dot the entire renal surface. The op- 
erative procedure varies according to the condition of the patient and the extent 
of renal damage. Keyes has called attention to the fact that these fulminating 
infections usually subside following nephrostomy and stripping the renal cap- 
sule. This is certainly true Avhen obstruction is a causative factor. A patient 
that I treated by nephro.stomy and decapsulation recovered but had recurrent 
attacks of acute pyelitis and eventually developed a hypertension which ivas 
cured by removing the diseased kidney (Pig 118) If the patient is profoundly 
toxic and the opposite kidney normal, nephrectomy is the safer procedure. 



Fig 118 — Chronic pyelonephritis Note thinning of cortex, infiltration of fat, and thickened 
walls of arterioles This patient had hypertension which yas relieved by nephioctoiny 

Chronic pyelonephritis is frequently associated with stone or obstructive 
lesions of the urinary tract. In such cases the infection is usually secondary 
to the obstruction and if not too far advanced will subside when the obstruction 
IS relieved. The surgical treatment of these diseases, including drainage, is dis- 
cussed in appropriate chapters. 

Occasionally chronic pyelonephritis pi’ogresses to renal destruction or is ac- 
companied by pain or hematuria to the extent that neplirectom}'- is advi.sable, 
provided the condition is unilateral or is much more advanced in one kidney 
The infection is usually complicated by some obstructive lesion, such as a stric- 
ture or kink of the ureter, although cases are reported in which no obstructive 
lesion can be recognized The patient is usually below par in general health 
and there is often a moderate degree of anemia. Pain is complained of in the 



SURGICVL TKFVTMENT OP RFML INFECTIONS 

seribod an atrophic form of pjclonephrilis which he considers to be probabK 
the end result of septic infarcts The kidnej is grcatl> reduced in size and 
denseh idhcicnt, tlie rend pthis is thick and fibiotic, and the uinl coitex is 
irregulai and shows nlan^ pale aiens of cieatiienl degeneration (Fig 120) 

In some cases IhcYC \s pr<w\o\meed rcwnl attenoscleroscs These patients 
frequentlj sulTer from Inpcrtension, ind, if the condition is unilateral, nephrec 
tom\ ma\ gne relief (Fig 121) 

INFECTION OF THE RENAL CORTEX 

Primar\ infection of the renal eoitcN is loss frequenth encountered than 
infection beginning in the renal pchis The bacteria arc iisiiallv staphjlocoeci 
and leach the kidnca thiough the blood stieam fiom a pnmar', suppmatmg 



1 Ab cc a in upppr polo of chronlcallj kWney Note Voratosis of mulllo cal>x 

focus, often intohing the skin, although the disease mat be caused b\ siippura 
turn m other organs In own practice such infection has followed the 
scratch marks in i case of scabies, cirbundes of the skin, paroinchia, osteo 
mtehtis and stitch abscess Respirators infection has boon recorded as the 
piol.ablc cause in a few eases In most cases onh one kidnot is invohed but 




tion m*sizG^of the'klfinov^' Note loss of normal icnal markings, rcduc- 
Ptosed. ^v.th great1y‘^'rSed^fun"c^^^^^^^^ The kidney was 
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Fig 121 — Atrophic artoiiosclorotic kidney remo\ed ftom a child ten yeais of age The 
child «as referred for urological consultation because of hjpei tension blood pressure, systolic 
240. diastolic 170 A\ciagc blood pressure two jears postopr iati\e s\stollc IfiO. diastolic 120 
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abscess The pnniarj source of the perinephric suppuration is not often reeog 
nized The renal cirbunele seems to progress more slowh and L\en though m 
e\teusue area, of the kidixoj is irnoUed perucnal suppnntion is. as i nile, not 
\erj extensile 

Earlj sjmptoms of renal cortical intection are often confusing and it is 
difficult to arriie at an carlj diagnosis At first the pain is not iiell localized 
and mnj suggest infection of the appendix or gall bladder When the infection 
js in the upper pole of the kidnea there max he a prcliminarx diagnosis of 
pleurisj or pneumonia Tiie illness frequentiv begins with a chill and the 
continued prostration, malaise and fexer resemble a blood stream infection The 
blood count slioixs an increase m leiihocxtes, often fifteen to twentc thousand 
Uriiiarc s'uiptoms aie rareh present The mine is often negatJM, although a 
few red blood cells and pus cells are found in some eases A patient that I 
treated had an intermittent piuria At operation a cirbnncle of the upper pole 
of the kidnej communicated uith the upper cah\ bi a niiiuitc opening The 
tarhunele m this case uas on the anterior surface of tlic upper polo of the kidncj 
and tlicrc I'as a mild jaundice uliich caused considerable dolai in the diagnosis 
Almost without exception tendenuss mil be found in the region of the 
Kidnev and in most cases tliere is rigidiU of the muscles o\eil\ing the kidnct 
The ngidits maj be barclj perceptible but when compared mth the opposite 
side It can ho recognized AVith the patient m the prone position, slight full 
ness can be noted m the costovertebral angle as compared with the opposite 
side In thm patients there ma\ be a palpable enlargement of the kidney A 
visible mass in the flank is rarelj found unless there is also a perirenal abscess 
Cvstoseopic examination is freqiicntl> helpful but rareh conclusive In 
tarbunde of the kidnev there maj be diminished renal function os compared 
mth the opposite kidnev, or tvidincc of nnal infection If the outline of the 
kulnov can be cleailv seen, thcic mav be some inegiihritv or enlargement of 
the shadow Distortion of the ealjx nearest the caibunclc is a frequent find 
uig In eases of simple cortical abscess the renal shadow and pjelogram are 
iisuallv entirolj normal Oblitcntion of the psoas musc-le shadow is sugs,estivc 
of perirenal suppuration 

A careful historj js the most valuable single diagnostic procedure Such 
a large percentage of patients with abscess oi carbuncle of the renal cortex give 
a historv of a previous suppurative process usuallv on the skin tliat a patient 
with tciideinoss over the Itidntv, itvcr and a loukoivtosis should be circfulh 
questioned for csidcnec of such infection Sometimes the pnman infection, 
a paroinchia or binall boil, was so insignificant that it has hten forj^otton TJic 
nnal iniection maj occur before the pnmarv lesion lias healed or several months 
niav elapse before there is evidence of renal infection In a smes of cases 
reported bj Graves and Parkins, there was m average of fiftv three davs bo 
twcoii the onginal infection and the onset of illness from renal inftctioii 

Tlic tu itment is alw ivs suigical when suppiuation had otciiiicd .Simple 
cortical ahvtovs of the 1 uluev will htal promptU following adequate drajiiaf'e 
fut, thi. majoritv rupture pr«lucin{, a pcnruial abscess whicli is drained, 
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bilateral infection is occasionally reported. I have encountered bilateral cortical 
abscesses in four patients, three of whom recovered. One of these also developed 
an abscess in the prostate. 

The pathologj' comsists of a single area or of multiple areas of suppuration 
in the cortex ot the kidney. If the suppurating foci are numerous, the disease 
may follow a fulminating course similar to the severe cases of acute pyelonephri- 
tis. Such severe cases usually occur in .staphylococcic septicemia and are not 
often recognized clinically. As a rule the suppurating foci involve only a small 
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12i — Caibuncl<i inioUin;; the upper pole of the kidnej. 

area of the kidney and pursue a much milder course. The lesion ma\' be a 
solitary abscess situated near the surface of the kidney or it may be a circum- 
scribed nrultiloculai ab^-cess (caibiinclf;. involving a limited or an extensive area 
of the kidney. Both oi these lesions eventually rupture on tlie surface of the 
kidney, producing perirenal suppuration tFigs. 122 and 123). 

Clinicallv it is rarely possible to differentiate cortical abscess from carbuncle 
of Ihe kidney'. The difference is chiefly one of degree. Cortical abscess is not 
so fr-equently seen; probably it ruptures lelatitely eaiJy and cau‘-es a perinephric 
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spasm on the infected side Within a fen da^s such an abscess ina> occupy 
mo^t ol the rctropcntonc'il sp^ec, from the tine peUis to the dnphrigm, and 
the condition \m 11 terminate fitillj if earU dnmage is not instituted More 
frtqucnth n penrcinl abscess pursues a subacute or chronic course, often cMsting 
for neehs before it is recognized and treated When the infection m the kid 
nej progresses slonlj, there is time for perirenal adlicsions to occur ind as the 
disease progresses tonard the renal surface, the perirenal fat and fascia become 
sclerotic, forming to some extent a barrier to the cxtcnsisc spread of perirenal 
suppuration 

The cluiieil simptoms of perincphritie abscess are von siimhi to those 
of cortical abscesses and carhunelos of the kulnes, aud well thc\ nia\ be, since 
perinephritic abscess is often a complication or a progression of the same 
pathological piocess Perinephritic abscess is chaiactciized b\ leukocjtosis 
costovertebral tenderness, muscle spasm over the renal area, and frcqucntlj bj 
the appearance of fullness or a mass m the costovertebral angle If the disease is 
of long standuig there is flexion of the thigh on the afficted side because of 
irritation of the psoas nuiscle 

The histor) or examination will often reveal the source of infection to be 
a boil, a carbuncle or an infceied wound Tn some cases there is a lustorv of 
prolonged renal intection 

X raj examination will usually show dimmisbcd exclusion of the kidnev 
on inspnation and expuation, scoliosis (witli convexitj of tlie spine awav from 
the abscess) and obliteration of the psoas muscle shadow 

Bladdei svmptoms arc unusual and the urine mav be free from pus unless 
there is infection ot the renal pelvis The gicatest value of a cvstoscopic studv 
IS in determining the condition of the kidnoj and ni differentiating mtrareual 
from cxtrarenal pathologv If the pelvis of the kidnov communicates with the 
perirenal space it w ill be demonstrated b} the pi clogram Distortion or oblitera 
tion of one or moie caljces indicates cortical suppuration as a predisposing 
factor In some eases the position of the kidnev and upper thud of the ureter 
maj be distorted bj pressure ol the abscess It is not alwavs possible to dif 
ferentnte peiirenal abscess from cortical infection of the kidnev In most cases 
the biston is similar and in inlermittcnt fever, leukocvtosis and absence ot 
Pjuria are the rule in both diseases On an average tliero is greater muscle 
ngidit) in perirenal abscess, and often a hxed mass m the flank The kidney 
IS often palpable ui cortical alisccss ObUteratvon of the psoas shadow and 
limitation of renal motion is not a featuie of cortical infection 

Tho treatment is surgical in all cases Preoperative knowledge of the con 
dition of both Kidnevs is ven helpful m determining the extent ot the surgical 
procedure Usualh thorough <1rainai,e of the infected perirenal space is all 
that is necessan An incision about half the length of the rtgulai lumbar iii 
cision IS usu illj suflieieiit It is rarelj neccssarv to incise tlic oblique alidominal 
muscles unless tlic kidnev is to be removed A careful preoperative sfudj of 
the kidnev s is vorj helpful in determining the extent of the Operation 

Occasionalh a ncphrcctomv or nephrostomv should be done in the presence 
of a pinnephritu abscess When an abscess is caused bv a largi renal car 
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and the patient is cured with no direct attention to the renal infection. On two 
occasions I have exposed a solitary abscess of the kidney before rupture occurred. 
The abscess in each case was on the convex border of the kidney Perirenal fat 
was densely adherent to the area and Avhen it was separated from the kidney the 
abscess was opened The pus was aspirated, leaving a smooth conical cavity in 
the renal cortex. The cavity was lightly packed Avith gauze Avhich was brought 
A\dth rubber tissue perirenal drainage through the upper angle of the lumbar 
Avound. There AA'as a moderate amount of suppuration in the drainage tract but 
the Avound healed rapidly in both patients 

Carbuncle of the kidnej'^ unless bilateral usually requires nephrectomy 
(Pig. 123). If the lesion is small and confined to one pole of the kidney, excision 
through healthy tissue aagU result in a cure Avithout the sacrifice of tlie entire 
kidney. Occasionally the carbuncle is clearlj’’ localized and a line of cleavage 
can be found and the diseased tissue enucleated Opportunities for these con- 
servath’^e operations are rarety encountered The carbuncle usually iiiA'^olves 
a considerable portion of the kidney Avith evidence of infection extending Avell 
beyond the suppurating area. If the opposite kidney is normal, nephrectomy 
offers the quickest and surest means of cure. Drainage of a carbuncle is an un- 
AAUse procedure except in cases of necessity. The multiloeular character of the 
lesion makes it verj'' difficult to dx'ain all the abscess pockets, and the infection 
may continue to spread AAdiile drainage is in i^rogress. In the series of case his- 
tories studied by GraA’-es and Parkins, the mortality Avas highest in those pa- 
tients treated by drainage 


PERIRENAL ABSCESS 

True perirenal abscess or abscess arising AAdthin the perirenal fascia is 
probably ahvays caused bj^ renal infection, most frequentlj^ suppurative lesions 
in the cortex, and occasionally the rupture of a pyonephrotic or infected, hydro- 
nephrotic kidney. Some authors contend that perirenal abscess may liaA’^e its 
origin from metastatic foci directly to the iierirenal tissues (Pig. 55) While 
this source of infection cannot be denied, it is probablj'- a rare occurrence. 
Occasionally there is a histoiy of trauma to the renal area. Perirenal abscess 
quite commonly occurs AA'hen a ruptured kidney is not operated upon immedi- 
ately. 

Abscesses involving tlie space external to the perirenal fascia, some- 
times spoken of as pararenal infections, are extrarenal in origin. The most 
frequent sources are a ruptured retrocecal appendix, caries of the spine and 
suppuratiA'c diseases in the thorax. Clinically it is usuallj^ impossible to dif- 
ferentiate perirenal abscess from pararenal abscess 

The pathology and clinical course of perinephritie abscess differ markedly 
in different eases When the renal infection causing the abscess progresses 
rapidly or Avhen the abscess folloAvs the rupture of an infected kidney, peri- 
renal suppuration is extensive and runs a rapid course The patient is extremely 
ill Avith chills, intermittent fever, abdominal distention, and extcn.sive imisele 
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spasm on the infected side Within i few dajs sucli an abscess inaj occupy 
most of the retroperitoneal space, from the tme pehis to the diaphragm, and 
the condition will terminate fatalh if carl\ drainage is not instituted 3Iore 
frequeuth a perucnal abscess pursues a subacute or eliromc couise, often cMsting 
for weeks before it is recognized and treated When the infection in the kid 
ne> progresses slowlj, there is time for peiircnal adhesions to occur and as the 
disease progresses toward the renal surface, the perucnal fat and fascia become 
sclerotic, forming to some extent a barrier to the extensue spread of pciirenal 
suppuration 

The clinical s\mptoms of pcnnepbntie abscess aie ^cl\ similar to those 
of cortical abscesses and carbuncles of the kulnc^, and well the\ ma^ be, since 
perinephntie abscess is often a eoinplicatioii or a progression of the same 
pathological process Perinephntie abscess is charictcrized 1)\ leukocytosis 
costoyertebral tenderness, muscle spasm o\cr the renal area, and frequently bj 
the appearance of fullness or a mass in the costoycrtebral angle If the disease is 
of long standing there is flexion of the thigh on the offcctcil side because of 
irritation of the psoas muscle 

The historj or examination will often reycal tlic source of infection to be 
a boil, a carbuncle or an infected yyound In some cases there is a historv of 
prolonged renal inteclioii 

X raj examination will usually show diminished exclusion of the kidney 
on inspiration and expii Uion scoliosis (with conycxity of tlie spine away from 
the abscess) and oblitci ition of the psoas muscle shadow 

Bladder sjmptoms arc unusual and the urine may be free from pus unless 
there is infection of the renal pclyis The greatest yalne of a c\stoscopic study 
15 m determining the condition of the kidnej and in differentiating intraronal 
from extrarenal pathology If the pcKis of the kidiicj communicates yyith the 
perirenal space it will be demonstrated b\ the pyclogram Distortion oroblitera 
tion of one or moie cahees indicates coitical suppuration as a predisposing 
factor In some cases the position of the Kidney and upper thud of the ureter 
maj be distorted bj pressure of the abscess It is not always possible to dif 
ferentiate perirenal abscess from cortical infection of tlie kidney In most cases 
the history is similar and an intermittent foyer leukocytosis, and absence of 
pjuria are the rule in both diseases On an aycrage there is greater muscle 
rigiditj in perirenal abscess, and often a fixed mass lu the flank The kidncj 
is often palpable in cortical abscess Obbteiation of the psoas shadow and 
limitation of renal motion is not a feature of cortical infection 

The treatment is surgical in all cases Prcoperatiyc knowledge of the con 
dition of both kidnojs is xerj helpful in determining the extent of the surgical 
procedure Usuallj thorough drainage of the infected perirenal space is all 
that IS necessary An incision about half the length of the regular lumbar in 
cision is usuallj sufficient It is raieh necessary to mcise the oblique abdominal 
muscles unless tbc kidncj is to be remoyed A caieful preoperatue study of 
tie kidncjs is yor\ helpful in determining the extent of the operation 

Occasionally a nephrcctomj or nephrostomj should be done in the presence 
of a perinophritic abscess When an abscess is caused by a large renal cai 



178 


UROLOGICAL, SURGERY 


buncle very little improvement follows simple drainage, and in most cases a sec- 
ondaiy neplireetomy is necessary in a patient furtlier weakened by continued 
sepsis. A primary nephrectomj'- under such conditions is less difficult and 
should be done in most eases. I have encountered a few patients with pyo- 
nephrosis of long standing, with a perinephritic abscess, in which a subcapsular 
nephrectomy was successfully accomplished at the same time the perirenal ab- 
scess Avas drained When an abscess is caused by rupture of a pjmnephrotic 
kidnej^ containing an obstiaicting stone, the thinned cortex of the kidney should 
be incised and the stone removed if it is possible to do so. Thorough drainage 
of the renal and perirenal cavities completes the operation. The re-establish- 
ment of ureteral drainage may obviate the necessity of a secondaiy nephrec- 
tomy. 

If no operation upon the kidney is indicated, tiie abscess caiuty should be 
thoroughly explored ivitli the finger and anj’- accessory pockets opened up It is 
unnecessary to expose the kidney thoroughly unless there is e.ystoscopic eAudenee 
of renal patholog 5 L The abscess caAoty should be Avell drained The AAmund 
should be only partly closed, leaAung adequate space for the drainage tubes 

NEPHROSTOMY 

Adequate drainage is the most important single factor in controlling in- 
fection and in preserving and improAung renal function. Nephrostomy is done 

(1) to relieve the patient of overAAdielming sepsis and permit him to reach a 
physical state in AAfiiich correctiAm urological procedures can be instituted, 

(2) to dram the kidnej’’ during a period of repair folloAA'ing an operation; (3) 
to remove stones or to correct obstructiAm lesions, (4) to conseiwe and permit 
physiological restoration of renal tissue impaired by obstructive disease proc- 
esses, and (5) to provide permanent drainage AA'hen the ureter can no longer 
function. 

The decision to do a primary nephrectomy or a nephrostomy for pyonephro- 
sis depends upon a number of factors, not the least of AA'liich is the skill and 
dexterity of the surgeon In a patient Arith a large, pyonephrotic kidney who 
has become greatly debilitated because of sepsis, nephrectomj’- is a hazardous 
procedure, especially'' if the operation cannot be done quickly and AA'ithoiit 
undue trauma The danger is further increased in the aged and AA'hen the op- 
posite kidney is impaired In this small group of cases nephrostomy is often 
a lifesaA'ing operation. A preliminary nephrostomy increases the density of 
perirenal adhesions but the decrease in the size of the kidney and the improve- 
ment in the patient’s resistance often more than compensate for the added diffi- 
culty in freeing the kidney. The circumstances under Avhieh the patient is op- 
erated upon also may influence the method of operating. A much more radical 
operation can be undertaken in a Avell-equipped hospital Avith facilities aA'ailable 
for aiiA' contingency than Avoiild be advisable in less favorable surroundings 
Blood tramsfusioms, the continuous administration of dextrose solution and the 
administration of oxygen often turn the tide folloAving cxtensiAv surgical pro- 
cedures. There remains an occasional patient, emaciated and septic, often 
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advanced in jears, iMth a tremendous pjoucpliiosis pressing against the dia- 
phragm and cNtcndmg waW into the abdomen Nephrostomj and nctiie sup 
portne treatment mil often restore such a patient to health Priman ncphrec 
torn} in this group cannot be justified 

Seiere acute infections of the kidne\ oceasionalU do not respond to in 
ternal medication or to cTthetci dniinge and in some cases complicated b} 
obstruction a catheter coiinot be inserted These patients often respond ivell to 
nephiostonn and decapsulation The infection lapidh subsides and noimal 
function IS restored Ncplirectomj is rarch ncccssan in acute renal infections 

In acute renal obstiiiction especialK nlicn theie is anuiia, nephiostonn 
is often the safest procedure The tube can be aecuratcU placed and adequate 
drainage is assured The procedure is ficquentlj resorted to uhen the ureters 
haie been injured or tied and when a stone obstructing the uicteropelvic area 
has caused dilatation oi infection of the 1 idncj "When the stone is located 
lower m the ureter it is usualh rcmoicd and the ureter drained If there arc 
stones in the kidnc' aboic the obstructed urclci, it is more satisfattor\ to re- 
move the renal stones and drun the Kidnc\ The ureteral stone will often pass 
during the nephrostomv drainage 

The kidnev should bo drained in all cases following plastic operations on 
the kidney pelves and upper ureter, and when stones arc removed from a dfated 
or infected kidnev, nephiostomv is much moic satisfactorv than pvelostomv even 
when onlj the pelvis is involved in the operation Tlic diamage tube can bo 
placed so that it leads. dircetU to the smfacc, is casilv Kept in place, and aftci 
a few clavs can be removed ami replaced without diflltuUv A tube mseited 
through the cortex does not cause noticeable destruction of renal parenchvma 
and, when used m an unobstrwtcd kidnev, piompt healing takes place when the 
tube IS rcinov ed regardless oi the length of time it has been m place A drainage 
tube inserted thiough the Kidnev pelvis is mote difficult to keep in place and 
impossible to reinsert when it becomes dislodged It increases adhesions to the 
pelvis which mav later mtcrfeic with satisfactoiv kidnev driinage and if the 
tube remains for an extended peiiod a fistula mav persist 

It IS difficult alwavs to dctcrimne accuratel} the functional iiossibilitics 
of a kidnev previous to operation A kidney itnpaiied bv obstruction and infce 
tion will often show reniaikable improvement following the institution of drain 
age This IS notablv true in eases of icnal calculi A conservative operation is 
justified when the kidnev seems m fair condition even though the recorded 
function is poor JoU is veiv pessimistic about the results of conservative 
operations on kidncvs infected vvith alkaline piodiicing organisms He believes 
that the destruction of the kidnev will be pio^icssivc that stones, if piescnt, will 
fioiincnth ictuin and tint tlicio is daivci of mfcetiiig tlic otlior kidnev It is 
difficult to formulate a general rule for all ‘.ueh eases >ephr(.ctomv should be 
done when the opposite kidnev is free fiom infection and shows evidence b> func 
tional tests of compeiisaton livpcitrophv , otherwise the stones should be re 
moved and the kidnej drained With the aid of present dav ehemothcrapv and 
nntibiotKs, the outlook m thesi sivcieh inftctcd kidiuvs is more favoiahle, and 
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nephrostomy drainage should be continued until the purpose for which it was 
done has been accomplished. Tlie tube should not l)e removed until tlie kidney 
has recovered its maximum function and can drain satisfactoiily tlirougli normal 
channels, or luitil a more satisfactory method of drainage has been established. 
Nephrostomy drainage following the removal of a stone from a Iddney with good 
function may be discontinued after a few day.s. "When a plastic operation has 
been done on tlie kidney pelvis, drainage .should be continued until the kidney 
pelvis and ureter have iirovcd capable of resuming function "When a badly 
diseased kidney must be retained, prolonged drainage is neecssaiw. 

When neplu'ostomy is done as an emergency operation following in.iury or 
occlusion of the lower ureter, or as a means of conserving and improving renal 
function Avhen the ureter is occluded by disease, iiermanent drainage may bo 
later established by transplanting the ureter into the bladder or sigmoid. 

When pathological conditions of the bladder or terminal portion of the 
ureter require diversion of the urine, the ureter is usually transplanted to the 
sigmoid or to the skin of the abdomen. Transplantation to the sigmoid is more 
satisfactory Avhen the ureter is healthy and the kidney is free of infection. In 
cases not suitable for transplantation to the sigmoid a drainage orifice on the ab- 
domen is more accessible and more easily eared for by the patient than nephros- 
tomy drainage. When the function of the ureter is destroyed or the renal pelvis 
is hopelessly obstructed, jiernianent nephrostomy uill jirolong life and add 
greatly to the comfort of the patient. Patients with large, branching, and ob- 
structing calculi which cannot be safely removed, or ivitli neuronniscular dys- 
function of the kidney pelvis and ureter, or with pyonephrosis of an only kidney, 
either pyogenic or tuberculous, are often greatly benefited by nephrostomy. 

Nephrostomy Technique 

Nephrostomy, ivlien done preliminary to nephrectomy, is usually a very 
simple procedure The kidney is greatly enlarged and is easily exposed In 
most cases the operation can be done under local anesthesia, Avhich should be 
used Avhenever possible in aged and A-ery ill patients. The incision should be 
just long enough to permit sufficient exposure to establish drainage of the 
kidney. It should preferably occupy the middle half of the incision to be used 
later for nephrectomy. When the anterior fibers of the latissimus doi’si liaA-e been 
cut and the transversalis fascia has been opened, the convex border of the enlarged 
and distended kidney presents in the A\"ound. The kidney aviU usually be exposed 
OAmr the loAver third. The perirenal fat and fascia are often densely adherent 
to the kidnej’. There is no advantage in attempting to strip them off. The kidney 
mass is separated just enough to permit an incision through the cortex. The 
incision is made through a fluctuant area if it can be felt. Before incising the 
kidncA', the surface of the Avound is protected Avith gauze, and a suction tube 
should be used Avhen aAmilable to limit contamination of the Avound as much as 
possible. When the purulent material has drained aAvay, the Anger is inserted 
to explore the caAuty and break up isolated pockets. Any accessible scones are 
removed. A large tube is placed in the center of the caAuty for drainage and 
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acluiuatc tlraiin^o tubing is phtcd down to the suificc of the kidnc\ TJic 
wound IS closed loosch around tlic tubes with interrupted sutures of silkwoim 
gut Drainage tubes should not be sutured to the skin because of the added dis 
comfort A large slfot^ pm is pliccd tliiou&li the tulic just piercing the margin 
of the lumen A strip of ndhesise passed through the closed pm will hold the 
tube m place without causing aii> discomfort ^\ hen the nephrostomy is done 
m this mannei, iiostopciatiae adhesions are limited to a small area of the 
Kidnej and a subsequent iiephitetomj is niueh more easily accomplished 





Fit 


I’l — Method of pIielnB i nephro tom> tube ••uggested bj C'bot V bent probe 
through a pyelotonij wouml an 1 out through the lox tr cal>x of the kirlncy a stout 
.i-,i — 1 probe and the probe 1«! XMthlfaxxn pulling one end of the 

ound The thread is then sutured to tht bexeled cn I of the 


Ihrci i 

thrfaJ through t. 

lezzer CHtheter an I the catheter js drunn through the kidney until the tip rests In the rcml 
»xius \ nephro toniv tube can be plareil by this rncthoil without dellxering tin. kidney and 

TV uffi^ 


'er> little injury t 


Cabot s Nephrostomy — For either tempoiars or permanent drainage of a 
functioning kidnej, the method ndtotated b\ Hugh Cabot is satisfactory and 
causes ^er\ little liauma to the kidney A small incision is made in the pelvis 
nf the kidncv, or in the ureter when the pelvis is intrarenal A bent ufermc 
probe IS passed through the pelvis and out through the parenchyma near the 




KIk 125 — Mctliod of placing: a nciduostomy tuba im ilpsciibod by lloisloy The tip of 
ii cuivod homostat ih passed tin oukIi a pjadotomy \\o\ind and llirust tliiouKh the middle oi 
loner calyx of tlie Itidney The tip of a laifre catliet<'i Is ffiasiied and diawn into the lonal 
pelvlf, 





12G — Wlien the catliotoi 
fastened to the capsule 


is adjusted so that the tip lests in the pelvis of the kidney, it 
of the kidney with a single stitcli of No 0 cliiomio catgut 
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thp tlp'oY''i catheter 'aiifi'tie*! to the cnO'o'f the probe As the probe l« ^^lth(lra^^n the tip 
Ilf the cathtter Is dri«n into the peKis of the khlney The suture is remotert and the catheter 
IS sutured to thi. renti capsule as (l4.«crlbeJ In (-le 



(Inlnati tube propirlv adju tei ant sutured to the renal carrtsuie 
p>eloiom> nound !• closed with interruittd sutures of One plain 
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lower hole and in such relation to the convex border that the tube will not be 
exposed to angulation when the kidney is in normal position. A tliread of 
heavy silk is attached to the end of the probe. The probe is withdrawn, pulling 
the attached end of the silk thread through the opening in the pelvis. The 
end of a 5 cc. Foley catheter about 22 F is attached to tlie silk thread. The 
thread is then used to pull the catheter through the kidney until the end lies 
in the pelvis. The catheter fits tightly in the renal parenchyma and no bleeding 
is caused. It is not necessary to .suture the catheter to the kidney or to the 
overlying tissues. 



Fig 129 — ^lOmball’s nephrostomy hook This instrument is used m the same manner 
as the bent probe, Pig 127 The hook fits the eye of an especiallj' constiucted catheter, which 
IS drawn into the renal pelvis and the hook disengaged 

When the kidney can be easily delivered from the wound, a curved forcep 
may be passed through the pelvis and pushed through the parenchyma, to grasp 
the tip of a catheter which is then drawn through the kidnej'- (Figs. 125 and 
126). This requires complete mobilization of the kidnej^ and causes more trauma 
than when a probe is used (Figs 127 and 128) Kimball has devised a set of 
nephrostomy hooks of various angles with a special, liollow-tip catheter that is 
threaded over the end of the hook and drawn into the kidney (Fig 129) The 
drainao-e tube can be placed a little more quickljr -with this instrument, otherwise 
it offers no advantage over the method of Cabot and the disadvantage of re- 
quiring special instruments. 
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Marion’s Nephrostomy — When it is difficult to expose the pehis of the 
kidney the nephrostomj described b> Marion rmj be emplojtd Tlie renal 
capsule IS incised for about an inch and a small speculum is thrust through the 
p.arcneliama into the pthis, tlie blades ir< opened, and a tube is inserted into 
the peUis As preaiouslj stated the tube should be so placed that it Mill lend 
to the surface in a straight line 

When the nephrostom\ is done for permanent dr image, the ureter should 
be ligated near the kidnej uhen it is practical to do so 
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RENAL TUBERCULOvSTS AND ITS TREATMENT 

T. Leon Howard, M D., F.A.C.S. 

Assoctaie Professor of Singcry (XJiology), University of Colorado, Gcnito-urological Suigeon 
to Mercy, Children’s, and General Hose Memorial Jlosinlals, Chief of Uiological Serviee 
to National Jewish Jlospital foi Consumptives, Consulting Biologist to 
St Anthony and Beth Israel Tlospiials 

Since the discovery of tlie tubercle bacillus by Robert Koch in 1S82 con- 
troversies continue to arise as to the correct treatment of the urinary tract 
when invaded by this bacillus, for seldom arc two cases alike. Such variations 
make renal tuberculosis an intriguing disease. 

klanj' facts are to be considered when attempting a cure of a disease of such 
manifold manifestations While there are different groups of tubercle bacilli, 
the human, the bovine, and the avian, the clinician recognizes that one patient 
is infected by a strain of virulent bacilli, Avhile another is attacked by one of 
low virulence. If these groups are further divided into strains, perhaps we 
will be able to predict with greater accuracy the course of the disease. 

The urologist must be cognizant of the fact that every patient with renal 
tuberculosis does not have a demonstrable lung lesion. About 38 per cent show 
such lesions He must recognize the fact that renal tuberculosis is not emergency 
surgery and there is sufficient time for a complete and accurate diagnosis He 
must also recognize the fact that no case of primarv vesical tuberculosis has 
ever been proved He must consider renal tuberculosis in the primarj’- stage 
as being bilateral, as proved by E M. Medlar (Am. J. Path. 2- 401, 1926) Time 
is the greatest factor in determining whether bilateral lesions will progress to 
the fulminating stage or heal. 

It has been a custom over the years for writers on this subject to state that 
the kidnej's receive their tubercle bacilli by one or more of four routes, the blood 
stream, the Ijmiphatics, by ascension up the ureter, and by contact I have never 
seen a tuberculous kidney receive its infection except through the lilood stream 
The lymphatics lead away from the kidnej’^s and it is very improbable that any 
organ receives an infection against its normal channel flow. The ureteral and 
pelvic mucosa can be infected by regurgitation from tuberculous bladder urine, 
but the kidnej^ itself is not invaded I saw a ureter that passed through a 
caseous, tuberculous pehne gland, and tubercle bacilli ivere found in the urine 
from that side, but the kidney showed no lesion, so one has to assume that the 
kidney might be invaded b}" contact ivith a perirenal tuberculous abscess or 
from a tuberculous suprarenal gland. 

A short time ago there was little doubt in the mind of any urologist as 
to the best procedure in dealing with the unilateral tuberculous kidney produc- 

186 



RENAL TUBERCULOSIS 


187 


mg sjTnptoms, but uith the advent of streptomjcin and its dematnes, the 
question arises as to the length of tune one gnes well defined lesions or slighth 
invohtd kidne's to heal before resorting to surgei^ With the use of neu anti 
biotics ne ma-v ha\e to set up a different criterion for surgery Mj opinion as 
to uhen to operate is goierned b\ the healing of the bladder lesions I ha\c 
ne\er seen a patient uith a tuberculous aesieal ulcer recover without renal sur 
gerj Should the patient’s bladder lesions refuse to heal under present or 
future bacteneidcs, then the offending kidnej should he removed 

DIAGKOSIS OF RENAL TUBERCULOSIS 

The diagnosis of renal tuberculosis is made much earlier todaj than tvv ent j 
vears ago Tins is due to mana factors The most prohahle is the increase in the 
number of competent urologists vvlio have taught the tamilv phvsician that liis 
patient with a painful and persistent desire to void require^ an examination 
bejond his ability to give 

We have been taught over the vears that the urine from a tubeicnlous 
kidncv patient had certain characteristics, namelj that it had a pale milk> 
color, low specific gravitj, was persist entlj acid in reaction m the face of 
alkalies b> mouth, and that the stained, cenUituued specimen revealed oulj 
scattered Ijmphocvtes and no bacteria If all tuberculous urine followed this 
general pattern, it would be simple, but the research work bj Alcorn and 
Buchtel (J Urol 39 No 3, March, 1938) proved that 44 7 per cent of urine 
containing Koch s bacilli had a mixed inleetion and the pH followed the general 
range of normal unnes This leaves 55 3 per cent that could be bacteria free 
with simple stains All suspected tuberculous urines are to be cultured and 
inoculated into a guinea pig for absolute proof 

As to the source of the tubercle bacilli m anv urine, everj method at our 
command must be emploved to locate it Intravenous urographv is now being 
used bj both the urologist and the internist in a studv of the renal and ureteral 
chsnf^es as well is the comparative function of the kidnejs This t>pe of 
examination gives onlv relative results It is necessarv in all cases of renal 
tuberculosis tint i cv "stoscopic inspection of the bladder be made and catheter 
ization of each ureter be done when possible There are few urinarj tiact 
lesions as painful as a tuberculous bladder, and spmal anesthesia is of great 
assistance in the examination 

A tuberculous bladder has manj characteristics that onh experience will 
teach one to recognize, for one seldom sees two bladders in the same degree of 
ulceration, though a characteristic ulcerated ureteral opening on the side on 
which the kidnev lesion is located is quite constant In the carh stage of infec 
tion the mucosa around the ureteral meatus resembles the first blush of a labial 
fever blister and from this stage to the chronic ulcerated fibrotie ureteral meatus, 
knovvn as a golf holed ureter, the changes arc varied 

Care should alwajs be exercised m eatlietenzmg the ureter in the tuber 
culous patient lorcc is never to be used in an attempt to pass a tuberculous 
stricture Overdistending a tuberculous renal pelvis with pvelograpluc media 
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may produce miliary tuberculosis. Urine should never Im collected from a 
supposedly good kidney for guinea pigs or cultures unless the catheter is closed 
until it enters the ureter. Often the diagnosis by exclusion is a positive one 
and much safer for the patient. 

The removal of the so-called self-nephreetomized kidney Jias always been a 
debatable question. In my opinion it .should be removed, as it is a constant 
danger as a tuberculous focus (hhg 130). The question as to whethei* tubercle 
bacilli pass through a healthy kidney without producing a lesion is debatable 
in the minds of some urologists. In the National Jewish Hospital of Denver, 
an institution given to the care of tuberculous patients for forty-nine years, 
never has a patient in whom Koch’s bacillus was found in the kidney failed to 
show a demonstrable lesion, either during life or at autopsy 


Fig 130 — A large calcified left kidney with a tuberculous lumbar spine Noiinal right pyelograni 




An opinion m bilateral renal tuberculosis should be given only after careful 
evaluation of the findings as brought out by blood chemistry, intravenous and 
retrograde pyelograms, as well as the extent of lung involvement Bladder 
distress plays a major role in practically every case of renal tuberculosis This 
IS especially true in the bilateral cases, for the entire bladder is more likely to 
be involved, causing great distress, with loss of rest, a necessity to the patient’s 

recovery. 



nrs \ii lUBi RcuLosi*s 



He 131 — rielosram of -idvanwd r«nal (ub«rculosl9 renal prUia contncteil calces 
rtrtaled aTnl margms uTeBu\dT Sear 'H>peT i>o\v a cawly coTOWunscates v,Ul\ the UUated 
upper calyx 



He 13 — l-.\tensi\c 


tubcrculoua pjtlonephritl The puholocic clianee Is similar 
lllu tratel b\ pjeloeram In Fijr 131 


that 
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A totally destroyed kidney should be removed if the opposite kidney, even 
though infected, is capable of sustaining life (Figs. 331, 132, and 133). Whei-e 
both kidneys are equally involved and ))ladder discomfort is not j'elievcd by 
antibiotics, a bilateral uretero’ciitaneous ana.stomosis .should be i)erformed, for 
it is imperative that the patient have the bladder distixvss relieved. AVith the 
ureters in the skin, streptomycin can be ajiplied directly to the involved area, 
and this pi’omises to be quite helpful in the Irealment of bilateral infections. 

If tubercle bacilli are free in Ihe blood stream, more than one lesion is to 
be expected (Fig. 134). Tubei-culo.sis of the sjiinc is a common complication, 
making kidney surgery more difficult, but should not be considered a contrain- 
dication for nephrectomy, as every focus that can be removed offers the patient 
a better chance for recovery Pregnancy .should also not be considered a con- 
traindiealion to nephrectomy. 



Fij? ];rj — .Scloiotlc type of renal tubeiculo.sis Small .ictive le.slon near loner pole of tlio 
kidney Kenal tissue mostly replaced by flbious tissue Jli&tory indicated tiiat tlie dl.seafec iiad 
existed for twenty years 


One must bear in mind that renal tuberculosis is a local manifestation of 
a constitutional condition, and as we have accepted Medlar’s findings we arc 
confronted with the possibility that the .supposedly healthy kidney may again 
become activated To prevent this from happening before the patient is dis- 
missed as cured, every precaution in the way of bed rest and the use of the 
most beneficial anti-tuberclc-bioties must be employed. 



RFWIj tubfrculosis 


The following discussion of the use of antibiotics wns added tlie sutlior 
(Dodson) 

After ten jc^is’ e\i)enenct mth sticptomjcm in the ticitment of tuboicii 
losis of the uiogcnitsl tiact, urologists are in goneril ngKenicnt that this -inti 
biotic IS 1 \alvnblo adjunct to the well cstnblishcd pntitiples ot tieatinent, but 
should not be used to supplant them Bed lest, a nutritious diet and the e\ 
tision ot localized tubeieulous pioeesscs -ire esseutiil to the best interest of 
the pitient In ill lepoits in which a sizable senes of patients Ins been treated 
the lesults of sticptomscin theiaps base been excellent when the lesion was 



He 131 — niiateral CTliflel p«oa« abco* cs rKcro^is of the Rpinc tubBrciito'is of the rieht 
hiOncy anil duplication of tlie rieht ureter 

siinll especnlh m reuil tubeiculosis with no kioss clwnge m the pselogioin 
In those jntients with model ite to extensile changes in the pjelognm, the 
antibiotic has been decult «lli less effectn t 

At tlu present tmu (195*)) there is no stindardized method of administer 
nig antifuhtrculous medication 

XesliK and irackinnci aihise the following method of tieatmtut com 
ploto lost m 1 sinatoijum, dilndrostiiptomicin 2 Gm daili and PAS 12 to 
Jo Gm daili Isoin izid is added when a second course of thoiai)i is indicated 
eitliei for the relapse eises or for those which fail to nsjxnid to a 90 dai course 
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A totally destro 3 ’’ed kidney should lie removed if the opposite Iddnej’^, even 
though infected, is capable of sustaining life (Figs. 331, 132, and 333). Where 
both kidneys are equally involved and bladder discomfort is not relieved by 
antibiotics, a bilateral uretero'cutaneou.s anastomosis should be performed, for 
it IS imperative that the patient haAm the bladder distress relieved. With the 
ureters in the skin, streptomycin can be applied directly to the involved area, 
and this promises to be quite helpful in tlie treatment of bilateral infections 

If tubercle bacilli are free in the blood stream, more than one lesion is to 
be expected (Fig 134). Tuberculosis of the spine is a common complication, 
making kidney surgery more difficult, but should not be considered a contrain- 
dication for nephrectomy, as every focus that can be removed offers the patient 
a better chance for recovery. Pregnancy should also not be considered a con- 
traindication to nephrectomy 



Fig 133 — Sclerotic type of renal tuberculosis Small active lesion near lower pole of the 
kidney Renal tissue mostly replaced by fibrous tissue History indicated that the disease had 
existed for t\\ enty years 


One must bear in mind that renal tuberculosis is a local manifestation of 
a constitutional condition, and as Ave liaAm accepted Medlar’s findings Ave are 
confronted AAuth the possibility that the supposedh^ healthy kidney may again 
become activated To pret^ent this from happening before the patient is dis- 
missed as cured, cA^ery precaution in the way of bed rest and the use of the 
most beneficial anti-tubercle-biotics must be employed. 



RENAIi TUBERCULOSIS 


193 


The lumbar incision through the skin and muscles is the same for a tuber 
culous kidney as in an-v other renal sa^ge^^ The meision begins sast below the 
twelfth nb on the quadratus lumbonm muscle and extends trans\erseh and 
sliehtU downward to one half inch abo\e the ibae crest An incision of this 
t\pe cm be continued as far as desired If the kidiies is fixed, as shown b\ 

X ra\, the incision should follow the lower border of the twelfth rib, for remoxal 
of the rib max be desired Exeij caie should be exercised to axoid the 
twelfth nerve, for when this is cut, the patient will have a relaxtd abdominal 
wail, as well as anesthesia over the distiibution of the neise The ilioinguinal 
and iliohvpogastrie nerves lun along the edge of the psois muscle and are 
easilv recognized 

If Gerota’s capsule is opened as far back as the psoas muscle permits, no 
danger of injuring the pentoneuin will be encountered In children the pleural 
fold IS frequentlj below the edge of the twelfth rib and it> easilv opened Should 
the twelfth nb be removed, care must be exercised not to teir the diaphiagm 
with a retractor If the pleural cavilv is opened, repair as soon as possible is 
instituted, with the anesthetist forciblv distending the lung The patient who 
IS under spinal anesthesia should have a catheter introduced through the rent 
in the diaphragm and air aspirated as the last stitch is closed around the catheter 

Onlj after Gerota’s capsule is opened and the kidnev is inspected can the 
operator accurateh judge the difhcultv of deliverv The more adherent the 
penrenal fat, the greater the danger of aecidentallj entering the peritoneal 
cavitv, and if this should happen the kidnev must be free from ill peritoneal 
attachments before a repair is attempted There is not as much risk of pen 
tonitis as our textbooks hav e led us to believ e 

ilanj operators prefer ^separating the kidnev from the perirenal fat bv 
blunt dissection It is sater and more satisfactorv to have the assistant pick 
up Gerota’s capsule with Kelh forceps as sharp dissection is done with scissors 
After the peritoneal side ot the kidnej is fiecd down to the icnal pedicle, the 
upper pole vs thi.n exposed Frequentlv the suprarenal gland is denselj adherent 
to a tuberculous Kidnev If possible, this is separated from the kidnev capsule 
bv sharp dissection, as. blunt and blind dissection tears this verv friable gland 
The resulting hemorrhage from suprarenal gland vessels is most difficult to 
control and the simplest wnj is to pHce a wet pack m the siipraienal fossa 
until the kidnev hasbeen removed 

If the kidnej pedicle is fixed, the deliverj of the upper pole is difficult and 
cannot be accomplished until the lower pole with the ureter and pelvis is first 
freed Everv care must be exercised not to ruptuie the renal pelvis The sub 
capsular dchverv of the kidnev should be avoided 

To accomplish the ideal nephreetomv in tuberculosis of the kidnev, one 
exposes the uretei bv careful dissection foi seveial inches down 'ind then the 
k\dne> pelvis up to the renal pedicle ^hen the pedicle has been stripped of 
Its redundant tissue it is ligated with two Ivo 2 chromic catgut ties This is 
much safer ami easier than emploving the two clamp method, for the operator 
w III hav e all the v essels in the ligatures bv tins procedure There is not the risk 
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of treatment. In unilateral renal disease when the lesions are small, if there 
has been no substantial improvement in 60 days, a nephrectomy is performed 
and the antibiotic program continued an additional 30 days. If the initial 
examination demonstrates a moderate to advanced destructive process, the 
kidney is removed after 10 daj^’s of antibiotic therajiy and the regimen con- 
tinued through 90 days. The patients are kept under observation with 
periodic x-ray and laboratory studies, and approjiriate treatment is instituted 
in the event of recurrent tuberculous activity. 

Lattimer and his co-Avorkers haAm concluded that short courses of treat- 
ment are not sufficient to permanently stej'ilize most tuberculous le.sions and 
suggest smaller doses 0 A’’er a prolonged jieriod. At present they administer 
1 gram of streptomycin every thud day and PAS, 3 grams four times a day, 
from one to three years They feel that Avith this regimen, resistance to 
streptomycin Avill be deferred and that baeteriostasis may pei'sist long enough 
for healing to take place. In severe cases a short period of more intensive 
antibiotic therapy is administered, to be folloAved by the usual course of treat- 
ment. 

Para-aminosalicylie acid (PAS) prevents or retards the I'esistance of 
tubercle bacilli to streptomycin and probably improves the therapeutic effect. 
It is relatively nontoxie and is used almost routinely as an adjunct to the anti- 
biotic therapy. 

Isoniazid (isonieotinie acid li.ydz’azidc) is believed to possess a high degree 
of antituberculous activity. The recommended dose is 3 to 5 mg. per kg. of 
body Aveight It is usuall}" added to streptomycin and PAS in resistant eases 
It is contraindicated for patients Avith severe renal damage and unstable 
mental states 

NEPHRECTOMY 

When the surgeon is satisfied that a nephrectomy is indicated, thei’e are 
factors that Avill lend to its success The anesthetic should be one that aviII not 
irritate the lungs, even though no demonstrable lesion is present Spinal anes- 
thesia is the preference of many surgeons, but this is contraindicated in spinal 
fusions In my opinion, Pentothal Sodium, supplemented by oxygen and 
nitrous oxide, is more satisfactory in all cases 

Before the patient is placed on the operating table, a rcAdcAV of the x-raj" 
pictures should be made as to the condition of the lumbar spine and the space 
betAveen the tAvelfth rib and the crest of the ilium One roentgenogram Avith 
the patient in the upright position Avill reveal Avhether the kidney is fixed. This 
is quite an important picture, as it determines Avhether the tAvelfth rib is to be 
removed for better operative exposure. 

The proper placing of the patient on the operating table is essential for 
good renal surgery. BA^ery Avell-equipped operating room noAV has tables Avith 
a kidney elevator, Avhich is adequate for the proper position in the adult, but 
for children the sandbag is more satisfactoiy. 
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m a rjght nepluectom^ of clamping the duodenum and mjuiing the ^eni caja 
if clamps arc not used If the ligatures arc pioptrh tied, the eliangc m the 
color of the kidnei indicates it Before cutting the kidnei from the ligated 
pedicle, the vessels arc fixed with two Kochei clamps, one aboie and the other 
bclon, so as to ha%e control if a ligature slips After the Kidnev is cut from 
the pedicle, a third ligature ina> be tied below the two forceps, or the \cssels 
iiiaj be ligated separated 

The kidnci, freed from the blood supply but still attached to the ureter 
(Fig 135), IS wrapped m a wit pack and pi leod on the abdnnun until the 
wound IS closed down to the \cntral end of the incision wlieio the ureter is to 
emerge tVhen the wound is closed, the ureter is attaclicd to the skin with two 
fixation sutures and cut from the kidnoi pcUis, lea'ing a centimeter and one 
half protruding from the wound In this tape of nephiectomi tlicre is little 
chance tor intectioii to follow Mam surgeons close tuborculotis wounds without 
drainage It is ma custom, Uowcicr, to insert one oi two Petuose drams in tlie 
upper angle of the w ound 

In the tuberculous kidnei with dense adhesions about the ureter and pedicle 
It ma\ bo neccssar\ to cut the meter m ordei to ddiie: the kidnci (Fig 136) 
In this ease e\en piecaiition must be used to j>rc\ent contamination of the 
wound, for it is at this stage that infection occurs A earbolizcd knife is used 
to seier the ureter between hgatuios dose to the pd\is and tlic two soured ends 
aro earefulh swabbed out with a carbolized applicator A hipodeirnie siringe 
IS then used to inject 3 cubic centiiuctcrs of pure caibolic, acid into the ureter 
through Its side wall 


The adiisabilit) of lemoiing the penrcnal fat has been under discussion 
formally jears 1 lemoie along with the kidiics onh that iat that is adherent 
to the capsule, for no tubercle bacilli ha\c been demonstrated in the fat except 
in those cxtremclj raie eases tint has edc\ eloped a perirenal ab->cess 

The disposition of the ureter is of greatest importance m uU cases of renal 
tuberculosis, as one is dealing with an infected tiilic that is capable of keeping 
the bladder eontaimnated with Incilh and mfectiu', a wound that {.rtat ran 
has been used to protect The textbook, hue advised two methods of cann ' 
for the ureter, namch, removal of as much of the ureter through the kidr*'^ 
incision as is possible, or a nreteicetomx at the tunc of the nephrectomv I{^/ 
of these methods have faults AX hen the ureter is tied oft low in the jljar 
the remaining portion of several inches is still an infected tube If tlfr^ - 
stricture it tlio lotsci o{ stnmp (\ 137), ,l.,s „oi,I,l 

lutli pus imi II, e Inok picisuie «o,ild cicntualK force open ,he U ; 
tticrckt contimraitiiv„ the deepest pirt of tlic iliae fossa 11 hen .te, - , 

l,olo orccr l„„ no s.r.C.re, „ e.el, ,„,d.„„ ,s « “.r,!' ' 

md pressure ssould fimll, force open the tipper end ot the ,, \ 

Mho has been atehr.lc and tthir. tnepon ha, oI„se7ht ^ 

selop, feser and a pantf,,., .„d,. rated p„J{ fS e^hlTer^;:? I "T 





Fig: 13G — Nephicctomy for lenal tuboiculosis Tlir> hai <• « , 

tects the peritoneum Usually the operation is simplifled *bv firs? 'Inflected medially pro- 

kidney and clamping: and dividing: the ureter The upp?r Dortlon*^ S ‘ Po’e of the 

may then be used as a guide to the renal vessels \Vhon‘Vi,n ? uretei and renal pelvis 
densely adherent, the opeiation is simphned by clampmg and divi,V,n^°'t ’'‘'’"oy is 

freeing the upper pole Perirenal fat'knd fascia IX^fn'To X k?d^ney“a?r?emm"f 
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bladder ulcers ha\e healed, bladder contraction frequenth continues Varied 
procedures have been used in the dilation of this tv pc of bladder, often with 
poor results, as scar tissue produced bv tubercle bacilli is ven fibious m char- 
acter Bags introduced through the urethra and distended while the patient 
IS under spinal anesthesia arc probablj the best of mechanical dilators In 
some cases the onlv relief is to transplant the healthj ureter to the skin or 
intestine Alanv tuberculous bladders develop a eontracted ntck, w ith a resulting 
retention Though this retention is onlv an ounce, a tiansuiethral lesection 
should be done, for this extra eapaeitv means added comfort 

Everv urologist knows that manv nephreetoniv wounds Iieal without inftc 
tion and bladders improve wlien the tubciculous kidiicv is lomovcd, Imt some 
do not, and in ordtr to treat this latter group proporlv the surgeon should 
cmploj the most satisfaetorv methods An attempt has been made in the foie 
going chapter to describe the methods that have pioved most sitisfictoiv in 
mv hands It is hoped that with the advent of new antibiotics the distress and 
complications that aceompanv tuberculosis of the urinary tract will be com- 
pletelj eliminated and the longcvitj in these unfortunates matcnalh increased 
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entirety or develops many sinuses leading to the stump of the ureter. A com- 
plete ureterectomy at the time of the nephrectomy is a major operation and 
few patients should be subjected to such a procedure. Furthermore, when tlie 
ureter is removed, a very simple method of treating a tuberculous bladder is 
eliminated. 

The method of transplanting the ureter to tlie skin was first described by 
Dr. "William j\'Iayo, but no attempt was made to use it in the treatment of the 
tuberculous bladder. 



Fig 137 — Thii ty-minute intravenous pyelogram of lO-year-old boy with tuberculous stricture 

in lou er ureter 


In ureters that have been transplanted to the skin, when bladder distress 
is not a prominent factor, simple ligation is all that is necessaiy. It is not 
unusual to see a ligated end open up and discharge a creamy pus at intervals 
during the first six months If the bladder requires treatment, a snuglj'’ fitting 
catheter should be introduced a short distance down the ureter and through this 
catheter the tuberculous ureter and bladder can be treated by instillation, and 
with a Bardex catheter in the bladder continuous irrigations may be immediately 
instituted if warranted. The two most satisfactoiy solutions are a 1 per cent 
aqueous methylene blue and a 5, 10, or 15 per cent solution of alcohol. After 
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Indirect force bj stienuous museulai exeition has led to lupturc of the 
kidae\, accordins to isolited lepoits Dodson (1944) desciibed a patient a\ho 
injuicd his kidne\ lifting a hea%\ box, and Kejes (1930) described i similar 
injure in a patient who “whiffed” dining a golf game Otheis ha\e described 
an insignificant degree of exertion which has resulted m leml injurj, although 
in most instances an alread\ abnoimal kidne> was present Pre existing disease 
m ikes the kidnej mote wilnerahle to in]ui>, as lUustiated in ] ig 138 



Blast syndrome and its eftea on the hidnet were noli iccofciiized during 
10 looint nai A iieai In shill i>i bomh esplosiim led to the disaliilitt , n hich 
Mia manifested In oliguria or annua liobinson (1S46) reported 25 cases none 
01 which required surgen ' 
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INJURIES OP THE KIDNEY AND THEIR aTlEATMENT 
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Boston Lyintj-in Hospital 

Renal injury is not uncommon and may follow several different types of 
accident Although manj^ patients with an injured kidnej’- will not require 
surgeiy, some will need operation to save life or to avoid late oomplications 
The following discussion of the elmieal aspects of tlie subject is designed to 
show whether or not surgery is indicated in a particular case and to suggest the 
proper surgical approach. 

TYPES OF FORCE PRODUCING INJURY 

Penetrating wounds of the kidney caused by bullet, shell fragment, and 
stabbing are commonly associated with wounds of adjacent viscera Treatment 
of chest or intraperitoneal injuries takes precedence over the renal condition, 
although all of the injuries may be handled surgically at one sitting if tlie 
patient’s condition permits. Robinson et al (1946) found that during the 
recent war 70 per cent of the patients with renal m.]ury caused by penetrating 
wounds also had wounds of otlier important structures Tliirty-two per cent of 
the renal injuries required neplirectomy Knnbrougli (1.946) reported similar 
findings, with 24 per cent requiring nephrectomy, and lie again emphasized the 
seriousness of the associated wounds of chest and abdominal viscera. 

Direct force applied suddenly to the kidney region either anteriorly or 
posteriorly is the most common type of accident in civilian life The severitj 
of the blow does not, however, indicate the severity of the renal injury. The 
kidney is fairly well protected by the lower ribs, the muscles of the flank and 
back, the vertebral column, and intraperitoneal organs According to Keyes 
and Ferguson (1936), Kiister believed that external violence could rupture the 
kidney full of blood in the way that a bag full of water might burst when liit, 
but Keyes surmised that the rupture of the kidney might be due to reflex mus- 
cular contraction rather than the blow itself Experimental work in animals 
led Stirling (1936) to conclude that the force necessary to rupture the organ 
is essentially the force that will produce a primary divulsion of the capsule. 

Football injuries caused, for example, by using the body trunk to block 
a runner, falls resulting in injuries in the lumbar region, .skiing and toboggan- 
ing mishaps, and automobile, motoi’cycle, and bicycle accidents are the most 
frequent causes of renal injury. 
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True rupture indicates one or more gross lacentions imohing both the 
lenal capsule and psreneJn ma When multiple, the hcer itions e\tend m stellate 
form from the hilum, although complete trans\crse fracture of the kidnej his 
been ohser\ed h\ us more than once Often the laceration imoUes one or more 
cahees and ma\ extend into the renal peUis When a cahx or the renal pel\is 
IS m\ohed, there uill be extravasation of nnne into perirenal tissue if the 
kidnej IS still functioning Severe damage maj result m piilpefaetion of the 
renal substance 

Laceration of the pedicle leads to pciironal hematoma and maj cause an 
infarct of the Kidnev itself 

Sccondarv changes maj follow the primary renal trauma Infection in the 
traumatized renal tissue maj produce a true pj eloncphntis Infection in pen 
renal hematoma mav lead to peniiephiic abscess Extravasation of urine into 
perirenal tissues will likewise cause tissue necrosis and abscess Damage to renal 
circulation mav result m atrophic changes subsequent to infarcts Accumulation 
of cnevsted fluid in a hematoma mav lead months or longer after the injurv, 
to the so called pararenal pseudolijdronephrosis 

SYMPTOMS 

Shock, pain, and hematuria are the pnmarj sjniptoms, all jarnblo in 
extent and at times supplemented hj a palpable mass-m the flank 

In general, espccialh m the nonpcnctrating tv pcs of injurj, two groups oi 
patients aio seen Those of the first and sm filer group aie admitted m a soveic 
state of shock, perhaps due to hemorihagc, with rapid pulse, restlessness, pain, 
spasm, and a large palpable mass m the flank Even with supportive treatment 
these patients mav not reach the operating room for surgerj A much larger 
group IS compnsed of those admitted to hospital, ptihajis hours aftci injun , in 
good general condition, but with pam in the kidnev region and evidence of 
some degree of hematuria 

bhock, except m ven severe imnnes, is not tvpical m patients with lenal 
trauma llinj patients with complete transverse rupture have shown no evi 
dence of shock “When shock is piescnt, therefore, it signifies extremelv severe 
renal damage, a tear in the peritoneum m conjunction witli the renal injurv, 
or rupture of in intrapentoncal viscus Keves (1936) has seen rupture of the 
peritoneum in association with a nonpcnctrating tjpe of renal mjurj onlj in 
children 

Pam IS a common sjmptom, usuallj located m the costovertebral angle, 
flank, or uppei abdominal quadrant The pam can be due to the kidnev injurj 
Itself or trauma to flank muscles, nbs, or transverse processes. It is difficult 
to till bj clinical examination alone the exact cause of the pam 

Hematurn is the sciond common sjmptom and mav be of am degree 
microscopic or gross Except m injuries of the renal pedicle and minor 'con’ 
tusions hematurn is usinllv gross and often severe The degree of honiaturia 
IS how cv er, not in itself an indication of whether or not the mjun needs surgical 
tteatinoiit Catheterization of the bladder for urine specimen is justifiahle if 
the patient cannot void 



200 


UROLOGICAL SURGERY 


PATHOLOGICAL CHANGES 

The extent of renal trauma varies widely. The reason for attempting a 
classification of the type of injury is that treatment is based to some extent on 
the type of injury, even though at times it may be difficult to learn by clinical 
examination just what changes have oeeurred. The following simple scheme is 
useful for our purposes- (1) contusion, (2) subcapsular rupture, (3) true rup- 
ture of cortex and capsule (single or multiple), and (4) laceration of pedicle. 
Various degrees of renal injuries are schematically illustrated in Fig. 139. 



Figr 139 — Schematic drawing- of various types and degrees of renal injury (after Papin) 
From left to right, polar rupture (Assure), renal fragmentation with vascular injury, cor- 
tical laceration with perirenal hematoma , the same, but involving renal pelvis , pelvis hema- 
toma secondary to parenchymai injury , cortical lacerations with small subcapsular hema- 
toma (Redrawn from Osgood and Campbell Injuries of the Kidney, Lewis Practice of Sur- 
gery, W F. Prior Company, Inc ) 


Contusion of the kidney with ecchymosis and some hematoma in the renal 
cortex, but without anj^ gross crack in cortical substance, represents tlie mildest 
form of renal injurj’’ 

Subcapsular rupture is less common than contusion or true rupture. 
There is a gross break in the continuity of renal parenchyma, which can at 
times be demonstiated by pyelograms, yet the capsule of the kidney remains 
intact and prevents extravasation of blood or urine 
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^\ ith intiii\cnon*> urogi ipln the injiiicd kidiic\ was \ isualizcd, but sctxctioii 
was dehjed oi scantj m sexcial The opposite kidnt\ w is Msuilizcd in ill 
When intravenous urograms were repeated alter an interval o£ more thin i 
davs, improved visualization of the injuied kidnej was obtained 

Blood pressure and pulse late lemamcd normal, and the urine botanic 
i,ioss!v clcai in an average ot three davs Some cases stdl showed micioscopie 
ticm ituria ten davs after injiiiv 

No surgen was used in this group, and theie were no fatalities 
The impoitant clinical features which would appear to indicate a contusion 
ol the kidncv mav be listed as follows no evidence of shock, no fall of blood 
picssure and no rise in pulse during the first fortj eiglit hours, no tnacasc m 
Hank tenderness or spasm during the first two davs and visualization of the 
ui;iiucd kidncj in the majoritv bj intiavenous urographv soon aftei injurv 

Onlv one ease in Prathei’s senes was diagnosed “subcapsiilai rupture,” 
but m that patient the findings were similar to those listed as contusions Ketro 
grade pvelographv demonstrated the lesion Intermittent hematuria continued 
tor tvventv dajs following injurj 

The gioup listed as “true ruptuic” lu’csentcd more definite findings which 
i elp to distinguish them from the simple contusion 

Two patients were admitted moribund, in a state of shock, with a bulging 
llvukmass Thev died vvithm a few houis aftci hospitah/ation liefoic suppoitue 
ticatment oi surgerv could be of benefit These two patients were tlie onlv ones 
who had a difinitelv palpable mas*, in the flank Autopsv piovcd c\tonsive 
widespread retroperitoneal hematoma in both eases 

The majontv of patients who wcic ultimatch proved to have true lupturo 
were not m shock at time of admission to hospital, hut the pulse rate lose in 
jO per cent during the succeeding fortv eight houis 

All patients had pam m the kidncv area immediatolv after mjiuv and 
half of them had nausea and vomiting Both tenderness and spasm of flank 
iinisrles wcie piesent in all and nuiio sigiiificnnth the pain and tciidmiess 
incrcaied during a foitv eight hour period There was an associated increase 
m tenderness m the corresponding lower abdominal quadrant, indicating pen 
icnal cxtiavasatioii of blood or iinnc or both Tvventv four hoiiis after iiijurv 
the patients were comfoitablc onh with the Jup flexed, and extension of the 
lup pToduced piin in the lower abdomen and flank We believe this indication 
of psoas spasm is an important clinical finding which will often enable one to 
make the diagnosis of true rupture and lead to surgical inteivcntioii before 
Mi,nificaTil changes in pulse or Wood pressure occur 

Intravenous pvelographv demonstrated the uninjured kidncv in all and 
dcmoiistiatcd cxtrivasition fiom the injured kidncv in one case It was mis 
hading in two eises, in which the injured kidncv appeared to fill rcasonablv 
well hut m which latci sunicrv demonstrated major lacerations involving n 
(alvx Lack of visualization in one case was later proved to he clue to a com 
plcte tiansiersc rupture of the kidncv X rav data appear helpful but not 
ilw av s contlusiv e m dcmonsti ating the exact n ituic or extent of tiio injurv 
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A mass in the flank lias in our experience more often been absent than 
present. Tenderness and spasm around the affected side make accurate palpation 
difficult When present, an early palpable mass indicates considerable hematoma 
and, at a later date, abscess. 

X-RAY EXAMINATION 

If blood pressure level is sufficient for urinary excretion we recommend a 
plain x-ray film of the kidney I’cgion, followed by an intravenous urogram as 
soon as practicable 

In the plain film the presence and size of the kidne.ys are noted. Lower 
ribs and vertebral column are inspected for fractures. The presence or absence 
of the psoas shadows are also noted. In our opinion, intravenous urograms are 
indicated before cystoscopy is considered From the intravenous urograms one 
expects to determine the presence and the condition of the uninjured kidney 
and to obtain some information about the injured kidney. The intravenous 
urogram does not give infallible information In a previous study we found 
that in some instances the pyelographic pattern would appear reasonably normal 
even though the kidney was lacerated. Furthermore, absence of visible excretion 
of the opaque dye by the injured kidney may or may not indicate serious injury 
Extravasation of the secreted dye beyond the kidney margin is an indication tor 
prompt surgery, but dye confined within the area of the kidney may indicate 
only a subeapsular rupture Stereoscopic films are an aid to determine the 
location of the opaque material. 

Retrograde pyelography is indicated if intravenous urograms fail to dis- 
close the extent of the injury With present-day asepsis the chance of intro- 
ducing infection is minimal, and there appears to he little or no reason for 
aggravation of the degree of hematuria. Retrograde pyelograms, however, 
are not always completely reliable, because of blood clot in the renal pelvis 
or clot blocking an infundibulum When there is positive extravasation, the 
findings are significant 


CLINICAL COURSE 

In order to correlate clinical findings with the type of pathological change 
in the kidney, Prather has described the clinical course of patients as he 
classified them 

In ten patients with “contusion of the kidney,” 80 per cent had pain in 
the renal area, but only 10 per cent liad nausea or vomiting Sixty per eeni 
had gross hematuria, and the remainder all showed microscopic blood in the 
urine Very mild degree of shock was present in only one of 30 cases On 
examination 80 per cent had tenderness in the flank muscles, and spasm was 
present in the same area in 40 per cent. During the first forty-eight hours after 
admission pain and tenderness did not increase except in one patient, who liad 
fractui’cs of three lumbar transvcr.sc processes. 



INJURIES or KIDNETi 


203 


\Vhen there !!» clinical or x ra\ evidence of extravasation of urine and blood 
m perirenal tissue, we advocate surgerv, believing that eventuallj surgerj will 
be required and that better treatment of the renal condition can be given before 
abscess formation takes place Exposure should be bv a flank incision unless 
there is reason to suspect intraperitoncal mjurj In our expenence, operation 
has often been indicated 3 to 60 hours after iiijurj Usuallv perirenal blood 
and unne have dissected aiound the kidnij and f icihtate smgital delivtiv of 
the organ Inspection of the kidne> through a flank incision often enables one 



to repair the rent with mattress sutures, especially when the laceration is at 
the upper or lower pole of the kidnev A cigarette drain down to the repaired 
tissue or the use of 0\v cel w ill facilitate hemostasis The kidnev itself is usually 
not diaincd, but the peiirenal tissue should alwavs be drained 

■\\hcn complete transverse fraetme is present or numerous deep rents are 
noted or iiifuctum is pieseiit nephicctomv becomes ncccssarv, provided the 
•ntoguty of tile opposite Kulnev has been demonstiatid (Fig 140) Fspeciallv 
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Traumatic severance of tlie renal pedicle must be rare, and it is usually 
followed by sudden death. Prather (1940) reported a patient who lived for 
five days after a toboggan accident even though the pedicle had been completely 
torn across A large, smootli, infareted kidney was removed. At no time during 
the five-day illness were there more than a few microscopic red cells in the urine. 
Death was due to chest complications. 

DIAGNOSIS 

As Dodson (1944) has stated, "The diagnosis of injury to the kidney is 
rarely difficult, but the detei’mination of the extent of the injury and of the 
choice of treatment requires careful observation and the use of every method 
of examination.” Except for the small number who are admitted to hospital 
in a critical condition, usually due to associated injuries, and in need of im- 
mediate supportive or surgical treatment, there is time for a careful evaluation 
of the condition 

The procedures necessary for diagnosis include careful palpation of the 
abdomen and costovertebral regions This should be done by the same examiner 
at intervals of several hours during the first few days to discover increase of 
tenderness, spasm, or indication of psoas spasm The examiner must always be 
alert for associated chest or abdominal injury. 

Blood pressure and pulse determinations at hourly intervals may give a 
valuable indication of a trend, especially if they indicate hemorrhage, but in 
many instances it should be possible to arrive at a correct estimate of the injury 
before sufficient depletion has occurred to make the patient a poor operative risk 

Koutine blood counts are needed for a matter of record or information, and 
routine blood grouping may save valuable time later 

Urine specimens are needed to note the degree of hematux’ia, and catheteriza- 
tion to obtain these may be necessary. 

X-ray examinations, including intraA'-enoiis urograms soon after hospital 
admission, are indicated if blood pressure is sufficiently high to insure secretion 
of the opaque dye Cj'^stoscopy and retrograde pyelogram of the affected side 
may be required 

After the above information is obtained, the data and the progress of patient 
are correlated with one’s experience and knowledge as to the clinical course of 
known cases with various degrees of injuiy The decision to be reached is 
whether or not surgery is indicated 

TREATMENT 

In nonpenetrating injuries expectant or conservative treatment is the rule, 
at least until there is definite evidence to warrant surgeiy A warm bed, suffi- 
cient medication to control severe pain, and intravenous fluids or blood are 
primary measures during evaluation of the injuiy. If continued study and 
obseiwation indicate tliat contusion or subcapsular rupture is jiresent, further 
conservative treatment is in order. Because of tlie danger of secondary hemor- 
rha"e we deem it good practice to confine the patient to bed for at least one 
week after gross hematuria has ceased. 
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when complete transverse rupture has occurred, careful inspection of the speci- 
men and careful palpation in the depths of the wound are advisable m order 
not to leave a fragment of Iddney behind. The renal fossa is drained to permit 
continued evacuation of residual serum 

In cases requiring surgery, the risk is not great if the operation is under- 
taken before the general condition of the patient becomes critical. 

The above principles of treatment are based on personal experience and 
recent reports by McKay, Baird and Lynch (1949), and Hodges, Gilbert and 
Scott (1951) Others, namely Sargent (1945) and Spence, Baird and Ware 
(1954), propose a moi'e conservative attitude, relying on nonsurgical measure 
to bring about recovery except for those patients in whom bleeding a])pears 
to be out of control and those who dcAmlop an abscess in the flank from un- 
absorbed hematoma or exti'avasation. 

Penetrating injuries of the kidney liaAm usually involved intraperitoneal 
or chest organs which will likely require immediate surgerjL Tlie kidney is thus 
not of primary concern, but is inspected by palpation during laparotomj^ If 
the kidney is badly damaged and the patient’s condition permits, transpentoneal 
nephrectomy is possible If not, a flank incision later can be used to approach 
the kidney when needed A review of some war injuries disclosed valiant surgery 
followed by excellent recover}’ m men Avith extensive intraperitoneal and renal 
injuries The generous use of blood and the young age of the group helped 
skilled surgeons to accomplish nian.y fine results 

FOLLOW-UP OBSERVATIONS 

Abnormal anatomical and physiological renal and perirenal changes are 
prone to follow injuries of the kidney. They may be caused by interference 
Avith renal circulation (infarcts), fragmentation and isolation of pieces of renal 
tissue, inflammation, perirenal fibrosis, and ureteral obstruction Patients Avith 
minor renal injuries treated conseiwatively are less likeh’ to sIioav late functional 
clianges than those patients avIio liaA’c had a true rupture of the kidney In a 
careful folloAA'-up study by Suermondt and Lideiis (1953) it Avas .shoA\m by intra- 
A’cnous urogram that none! of 26 ca.ses Avith minor injury had resultant albu- 
minuria, infection, or renal deformity IIoAVCA’^er, folloAving major injuries of 
the kidney, treated conservatiA’ch', 45 per cent of 31 cases shoAved deformity in 
the pyelogram Pararenal pseudohydronephroses, as reviCAved by Crabtree 
(1935), seiwe to emphasize the po-ssiblc .seriousness of late complications Avhieh 
may occur Aveeks or months after injury, especially Avhen surgery has not been 
performed .soon after the diagnosis 

It is, therefore, important to be vigilant for some months after renal injury, 
folloAving progress by abdominal palpation, urine study, and pyelographie 
examination in patients avIio have not been treated by nephrectomy. LikcAvise, 
in those avIio have had nephrectomy intciA’al examinations are dc.sirablc, to 

evaluate the remaining kidney. 
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normal If the ureter descends with the kidne\, there is no interference with 
drainage and usuallj no pathological change or discomfort resulting from the 
ptosis Pathological changes in the ptosed kidnej and the resulting discomfort 
to the patient arc usuallj caused bj interference with renal drainage This is 
caused b) kinking of the ureter o\er aberrant blood \cssels and adhesions to the 
perirenal fascia or peritoneum which preicnt the ureter from descending with 
the kidncj When the kidnoj is e'scessi\elj movable, rotation on the pedicle maj 
occur, resulting in congestion and eventual atrophv of the kidnev 

Diagnosis — The treatment of renal ptosis, particularlj the selection of 
eases for surgical correction, depends upon an accurate diagnosis It is not 
sufiieient to know that the kidnej is execssneU movable The effect of ptosis 
upon the kidnej, particularlj upon the emptjing time of the renal pelvis, must 
be determined and evidence of earlj hvdronephrotic changes recognized It is 
also neeessarj to determine the evteiit to which the ptosis is responsible for 
these changes Stricture of the ureter, stenosis of the luctcral orifice, oi luetcral 
calculus mav produce the same pathological changes and cause the same discom 
fort, and mav be accompanied bv a harmless tj-pe of renal ptosis 

Birdsall found that 122 of 150 patients with renal ptosis complained of pain 
m the renal area varjmg from icnal colic to dull pain m the lumbar area 
Tortj five patients complained of digestive disturbances, and thirtv patients had 
sjTnptoms suggesting disorders of the nervous svstem In the report bj Fish 
and Hazzard the symptoms frcquentlj noted were pam in the fiank, abdominal 
pain, nausea and vomiting elevation of tcmpcratuic, and painful and frequent 
urination Host authors call attention to previous abdominal operations without 
relief of pain In some cases there was no discomfort, but the patient sought 
advice because of a mass in the abdomen 

The urogram is the most important procedure in making on accurate 
diagnosis The intravenous urogram is quite valuable, and in some cases gives 
all the information needed Pictures should be taken m both the iccumbent and 
upright positions (Figs 5S and 59) A verv good idea of the function of the 
tv\o kidnevs can be obtainca delavcd eraptving of the ptosed kidnej in com 
panson with tint of its fellow mav he noted, dilation of one or both pelves will be 
recognized, and the location of ureteral obstruction can often be determined A 
retrograde pjelogram will give more accurate infoimation as to the degree of 
pelvic dilatation and the emptjing tune of the pelvas A renal pelvis which ap 
pears onh slighth dilated bv the intravenous method will often be found to be 
quite large when filled bj the retrograde method The tip of the catheter should 
be withdrawn to the lower meter while the fluid is being run into the pelvis so 
that an outline of both pelvis and nreter will be obtained The procedure is 
lepeated with tlic patient in the upright position to determine the degree of 
ptosis The ureteral cathctci or catheters should then be removed and films 
taken at five and ten minute mtcivals to determine tlie rate of pelvic emptvmg 
Trcqucntlj the rcml pelvis is eniptv m five minutes, it should alwajs he emptv 
ui ten There is the possihihtv of some delav because of iriitation and spasm 
of the ureter This is iicghgiblc if small smooth catheters arc passed gentlv 
Mhcn retrograde pyelograms are made both kidnej s should be included 
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NEPHROPTOSIS AND ITS TREATMENT 
Diagnosis, Treatment, Nephropexy . 
NEPHROPTOSIS 

Opinions regarding the importance of surgical treatment in ptosis of the 
kidnej'^ liave varied considerably in the past. During the latter part of the last 
centurj^ and the early years of the present eentuiy there was a wave of enthusi- 
asm for nephi’opexy IManj’- elironic illnesses, particularly manifestations of dis- 
eases of the alimentaiy tract, the gall bladder, and the nervous sj^^stem, were at- 
tributed to renal ptosis. The operation was frequentlj'’ done without a careful 
urological examination; consequently, in many eases so treated ptosis had not 
disturbed the physiology of the kidney and there was no relationship between the 
abnoimal position of the kidney and the patient’s sjnnptoms. The many eases in 
which nephropexy failed to give relief caused doubts to arise in the minds of both 
internist and surgeon. As a result, for many years relatively few patients were 
operated upon for renal ptosis Within recent years, because of added facilities 
and improvements in methods of diagnosis, the problem of renal ptosis is better 
understood, and the role of nephropexy more clearly defined. 

Renal ptosis has been estimated by various authors to be present in from 
10 to 20 per cent of women and approximately 2 per cent of men, but instances 
in which there is demonstrable pathology'’ or sufficient discomfort to require treat- 
ment are relatively few. Observations made by B. A. Thomas, Crabtree and 
Shedden, Pish and Hazzard, J. C. Birdsall and others indicate that renal ptosis is 
frequently responsible for renal pathology. Of seventy-five patients with renal 
ptosis examined by Thomas, there were eighteen cases of pyelitis, three of 
pyelonephritis, two of p^mnephrosis, nineteen of hj’-droiiephrosis and ten of 
calculi. Crabtree and Shedden found ptosis of tlic kidnej'- a frequent causative 
factor in persistent and recurrent renal infection Of 3,856 kidney cases treated 
at the Squire Clinic between May, 1928, and Januaiy, 1938, two hundred sixty- 
three were found to have symptom-producing nephroptosis, unilateral or bi- 
lateral. The outstanding pathological changes were hydronephrosis and jiyelilis 
Birdsall found 81 instances of liydronephrosis, 22 of calculi, and 57 of renal 
infection in 150 patients with renal ptosis. Braasch et al. presented a study of 
230 patients with simple ptosis or ptosis with minor degrees of pyelectasis with- 
out other evidence of obstruction at the ureteropelvic area Approximately one- 
third of these patients had no symptoms which were related in any way to the 
kidneys. In the remainder of the patients syiiiptoiiis attributable to the kidney 
seemed not to be influenced by the degree of ptosis. 

Pathological changes in the kidney are not at all dependent upon the degree 
of renal mobility. A kidney that is entirely palpable may be physiologically 

SOS 
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at the ureteropohic orifice can be demonstnted, operative treatment is the onh 
means of lelief Indigent patients aic raiclj m a position to earn out the 
palliative methods icquued and should be opeiatcd upon when the patliologj 
01 symptoms seem sufiicicnt to icquirc ticatnicnt Tliosc who do manual labor 
or engage in athletic spoils aie also nioic apt to obtain iclicf bv surgical means 

Ncplircctomv is indicated when nepUtopevv has failed to relieve incapacitat 
ing svmptoms, oi when the kidncv is of no fiiiictional value or is the site of 
mahgnancj 

NEPHROPEXY 

Tlie pm pose of nephropew is to suspend the kulnej and to create adhc 
sions tint will hold it in place, tliercbv improving drainage and preventing 
tiaction on the vascular pedicle and adjacent organs The operation is indicated 
when ptosis of the kidncv intcifcres with dianiagc, or when there is persistent 
pain or gastrointestinal disturlmncc icsulting from the cvccssue mobilitv The 
kidnej should also be suspended following plastic opeiations on the kidncv 
pelvis, or when, duiiiig anv conscivativc operation, the kidnej has been com 
plotelj mobilized Numerous methods of suturing the kidncv in place have been 
devised, anj of which mav be successful if the kidncv is propeiiv prepared and 
care is taken to sutiue it in its normal anatomical position An important part 
of the operation is complete liberation of the upper ureter and pelvis and caic 
fill dissection of all perirenal fat and fascia from the kidnej The ptosed kidncv 
IS often complicated bv adhesions of the ureter, abernnt vessels or urotcropelviL 
patliologv IVhen no such complications exist, pronounced degrees of renal 
mobilitv are often recognized in wlucli no discomfort is evperieneod bv the patient 
and the kidnej empties normallj 

The Operation — Regardless of the method of suspension to be used, the 
preparations of the kidnov and its bed ar< the same Adequate exposiue is 
iiecessarv so tint the kulnev, the meter above the pelvic rim and renal fossa 
can 1)0 easilv seen An ample curved lumbar incision (Fig 82) is usuaJJv moip 
Satisfactory, though in very thin patients with sufficient space between the 
costal margin and iliac crest the straight incision (Fig D2) is satisfactoiv and 
causes less discomfort during convalescence After making the incision and 
ligating all bleeding vessels, the operation is continued bv first separating the 
posteiior portion of the perirenal fascia from the lumbar muscles A longitii 
dinal incision is then made m the fascia about opposite the medial border of the 
kidney and is extended both upward and downward A clean incision in the 
fascia permits it to be reflected forward and preserved intact for use in protect 
mg and supporting the kidncv when it lias been placed in its bed The fascia 
after Iiaving been divided is carefully dissected from the kidney and, together 
With the perirenal fat, is reflected mcdnllv, carrvmg before it the parietal 
poritonenm These stnieturos are retracted antenorh , giving adequate exposure 
to the kulnev and the renal fo'^sa 'WTien adhesions from the perirenal fascia to 
the kidney are not icadilv «!eparatcd bv blunt dissection, thev slmiild be divided 
With scLssoi-s to picvcnt tearing the itnal faseia The kulnev thus exposed is 
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Regardless of liow the pyelogram is made, a cystoseopic study is indicated, to 
determine accurately the differential function, the presence, location and diar- 
aeter of infection, and the condition of the bladder and ureteral orifices. It is 
also indicated to rule out definitely obstructive lesions in the lower portion 
of the ureter. 

Ptosis of the kidney must be differentiated from small tumors or cysts of the 
lower pole of the kidney or tumors, either extrarenal or intrarenal, at the upper 
pole which displace the kidney downward It must also be differentiated at times 
from abdominal cysts and tumors of the colon This is usuallj'- readily accom- 
plished by the pyelogram and occasionally, in addition, a barium enema 

Treatment. — ^AVhen ptosis of the kidney is discovered accidentallj'’ by the 
patient or incidentally during an abdominal examination bj’- the physician, no 
treatment is indicated unless there is persistent pimlitis or a history of inter- 
mittent attacks of renal infection or other associated renal disease There is 
little probability of the relief of gastric disturbances or neurops3’'ehiatric mani- 
festations bj'" the treatment of renal ptosis unless the ptosis is also causing suf- 
ficient interference with the plij’^siology of the Ifidnej’' to produce some clinical 
manifestations of renal disease. 

The treatment may be palliative or operative (neiihropexy or nephrectomy). 
Palliative treatment consists of rest in bed, preferablj’’ with the foot of the bed 
slightly elevated, improvement of the general condition bj' correcting the diet, 
eradicating foci of infection, exercises designed to improve the posture and the 
tone of the abdominal muscles, and a properlj’- adjusted abdominal support. 
These measures are frequentlj’’ helpful and should be tried in cases with moderate 
degrees of ptosis when there is general visceroptosis, ivlieii there is no evidence of 
pathological change in the ptosed kidiiej’- and when intorcurreiit disease adds 
greatly to the risk of surgical treatment Patients wlio suffer from renal ptosis 
are often undernourished and tire easify Frequently’’ freedom from their usual 
routine of duties, rest periods in bed, and a diet high in calories and vitamins is 
very helpful Prolonged rest in bed with the idea of adding fat to support the 
kidney is not apt to be permanently^ succe.ssful If the patient is to remain in 
bed several weeks, nephropexy’^ adds little to the discomfort and gives more posi- 
tive chance of cure. Abdominal supports rarely hold tlie kidney in place even 
with a kidney' pad, but the support seems to give a measure of lelief and should 
be tried when there is no dilatation of the renal pelvis or chronic renal infection. 

Nephropexy^ is indicated when palliative measures have failed, when there 
is retention of urine in the renal pelvis, when there is infection of the kidiio.y 
unrelieved by^ medical treatment, and wlien the patient does manual labor or 
engages in athletic sports. Most patients when seen by’’ the urologist have rather 
advanced degi’ees of ptosis, and many’’ of them have pathologic changes in the 
kidney’’s as a result of the ptosis Tliesc can rarely’’ be relieved by palliative 
measures, especially^ if it is necessary’ for them to engage in manual work A 
nephropexy' is u.sually' more economical and more apt to be successful If the 
patients can lead a life of loi.sure and remain regularly under the care ol a com- 
petent doctor, they’ often do fairly' well with medical treatment ‘When com- 
plications, such as aberrant vessels, bands of adhesions, or pathological changes 
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it the urctcropehie orifice cm lie demonstnted, opcriti\e treatment is the onl\ 
meins of ixlicf Iiulu’int piticnts iie nitlj >« n position to cin\ out the 
pilliitne inctliods icfiuiicd and should be o|h.i itcd upon i\lion the pitholop' 
or s\mptoins seem snfficitnt to uf|nnL litilnicn! TJiosc ulio do nnnuil lalioi 
or entice m ithktic sjioits uo dso luoit ipt to ohl iin relief In snrfjicd means 

Xtplncctonn is iiuheilcil wlicn iicphropcvi his filled to iclic\c ineiincitat 
111 " s\mi>toms, oi uhen tlu kidnc\ is of no function il nine or is tlie site of 
niili 2 :nine% 

NEPHROPEXY 

The pill pose of noidiropew is to suspend the Kidne\ ind to cicite idlie 
sions tint uill hold it in pilot, thcieln improMiii? di.iim"t ind presenting 
tnction on the Mseulii i>odicle md idjaecnt organs The opention is indicited 
when ptosis of the kulnci mteifcns with diiinigc, oi wlien there is pcisistcnt 
pun or pistrointestiml distuilmue icsultnig fiom the o\ressi\c inobilits The 
kidnej should also lit suspended following plastic opcntioiis on the kidiica 
pehis, 01 when, diuing am tonscivitne opeiation. the kidnoj Ins liccn com 
pleteh mobilized Numerous methods of suluiing the kitlnca in plicc Inac been 
devised, anj of winch mav he sucecssfnl if tlie kidncv is piopcrjv piopaicd and 
care is taken to suture it m Us normal anatomical position An important part 
of the operation is coniplote Idieiation of the iippci nrefei and pehii» and caio 
fill dissection of all pcrncnil fat and fascii from tlie kidntv The ptosed kidntv 
Is often complicated b\ adhesions of the ureter, ahcirant vessels oi motcropclvit 
pathologv When no such complications e\ist, pronovmecd degrees of renal 
mobilitj are often recognized m which no discomfort is ovptrienccd hv the patient 
and the kidnov empties nonnallv 

The Operation — Regardless of the method of suspension to bo used, the 
preparations of the kidncj and its bed aie the same Adoc|uate evposuio is 
iiecossarj so that the kidncv, the iiicici above the pelvic rim, and renal fossa 
can 1)0 easih seen An ample, curved lumbar incision (Tig 82) is usnalh nioie 
^atisfaetorj, though in ven thin patients with sufiicient space between the 
costal margin and iliac crest the straight incision (Fig 92) is satisfnctoiv and 
causes less discomfort during convalescence After making the incision and 
ligating all bleeding vessels, the operation is continued hv first separating the 
posterior portion of the perirenal fascia from the lumbar muscles A longifu 
dmal incision is then made in the fascia about opposite tlie medial border of the 
kidncv and is extended both npwaid and downward A clean incision m the 
fiscia permits it to be reflected forward and preserved intact for use m protect- 
ing and supporting the Kidnej when it has been placed m its bed The fascia 
after having been divided is carefulh dissected from the kidnev and, together 
witli the perirenal fat, is reflected mcdiallv, carrying before it the parietal 
[leritoncum These structures are retracted antcriorh , giv mg adequate exposure 
to the kidncj and the renal fossa When adhesions from the perirenal fascia to 
the kidnej are not rcadilv scpaiated bj blunt dissection, thev should be divided 
with scissors to prevent tearing the leiial fascia Tlie kidnej thus exposed is 
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held by an assistant while the surgeon separates all adhesions from the lower 
pole of the kidney, beginning at the convex boi’der and continuing around the 
lower pole until the ureteropelvic area is reached. Small blood vessels entering 
the lower pole are ligated and divided If the vessel is large enough to supplj^ 
an extensive area of the kidnej’-, it should be preserved. While doing a 
nephropexy, I encountered an arterj’' entering the lower pole of; the kidney almost 
half as large as the principal renal artery. It would permit only about one-third 
of the kidney to be carried above the costal margin, so the kidney was fixed in 
that position The patient was entirely'- relieved. When the ureteropelvic area is 
reached, the ureter is identified and earefull}'^ liberated as far downward as 
can be done with safety. All adhesions are divided and any kinks or other 
obstructive lesions are corrected. Adhesions are then separated from the renal 
pelvis and the ureteroiielvie area is examined If there is stenosis of the pelvic 
orifice or high implantation of the ureter, an appropriate plastic operation should 
be done. After the lower pole,- pelvis and ureter have been freed of adhesions, 
the assistant retracts the kidney dowmvard, slightlj^ elevating the upper pole 
while all fat and adhesions are separated from this area and from the vascular 
pedicle The kidnej’" is now readj^ to be fixed in place The renal fossa is pre- 
pared by removing all fat and fascia from the lumbar muscles well above the 
costal margin Occasionally, the liver encroaches upon this area and light 
adhesions must be broken up to permit the kidney to be placed in a sufficiently 
elevated position 

As previously mentioned, numerous operative methods for renal fixation 
have been defused; in fact, in most of the papers published on the subject, a new 
operation or a modification is presented. Each method is claimed to give ex- 
cellent results and in all probability such is the case Any method by which the 
kidney is held in place until adhesions are formed will usuallj'’ be successful so 
far as fixation is concerned Any operation upon the kidney is alwaj's followed 
by rather extensive adhesions. The poor results that follow nephropexy come 
usually from improper selection of cases, or from faulty technique in which 
accessory pathological lesions are not corrected, the kidney and ureter are not 
completelj' liberated, or the kidney is placed in an incorrect position Probably 
the most frequent errors are due to failure to appreciate the real cause of the 
renal pain and also to the insertion of the fixation sutures so that the kidney 
assumes a position of rotation when the operation is completed 

Kelly Nephropexy 

The oiieration devised by Howard A Kelly is frequently employed and gives 
excellent results. After the kidney has been prepared as described above, three 
triangular sutures as devised bj' Brodel are placed in the true capsule on the 
posterior surface near the external border. The upper suture is inserted at the 
junction of the upper and middle thirds of the kidney, the loner suture near the 
lower pole, and the middle suture midway between the two Kelly used white silk 
which penetrated the kidney about a centimeter in depth. Because of an occa- 
sional sinus resulting from silk. No 1 chromic catgut is more satisfactory, and 
if the sutures are properly placed and lied while the kidney is held in position 
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it IS not ncccssari to incliulo remi tissue iii the suture In recent \ cat's a\ c ln\c 
used onh tiio suspondin}? sutures in this opciation The first suture is placed 
at about the junction of the middle and lowci thuds of the kldtlc^ and the ‘.ccond 
suture near the lower pole The first sutuic is earned ihove the twelftli rih as 
far back ns it can be coincnienth placed and the second is earned thiough the 
margin of the quadratus muscle an appropriate distance below tlic first 
(Fig 141) Aftci the kidnei Jus been iloaated into position and the sutuies 



halo been pulled taut, the kidnej eJeiator on the operating table is lowered and 
the kldne^ and ureter are examined before the sutures arc tied The upper pole 
of the kidncj should point a little mediallj and the lower pok outward to insure 
{-00(1 dnmagt of the lowei cakces The uretii should b(- straicht but not taut 
and there should be no tension on the xessels of the renal pedicle If all is in 
good order, the suspending sutures arc tied The perirenal fascia and fat are 
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Kiir 142 — Bilateral nopliroptosi*! History of repe.ited fittacks of pjoiitis Fiim taken in 
upriplit position (DoUson J Uioi , No\tniber. 1912 ) 





fiK 143 — ritlocram tikcn thirty «Iays follcmins second 
SI’’ ^nl forty days follow ins first operation NephropOTy on 
of Kellys operation on Kit «lcle b> Demins s operation (I>o 
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then brought across the lower pole of the kidney and sutured to the lumbar 
muscles immediately below the kidney. Two sutures are used, one in the psoas 
muscle about a centimeter external to the ureter and piereing the fascia near 
the edge of the peritoneum, and the other near the posterior margin of the 
quadratus lumborum and piereing the fascia about five centimeters from the 
first suture These sutures are placed beneath the lower pole of the kidney and 
when they are tied the space beneath the kidney is partly obliterated and the 
fascia forms a sling beneath the lower pole which gives additional support. A 
rubber tissue drain is then inserted behind the kidney and the wound is closed 
in layers as previously described. 

Deming Nephropexy 

The operation devised by Deming depends entirely upon the perirenal 
fascia and fat to hold the kidney in place. No sutures are placed in the kidney 
or its capsule. The perirenal fascia and fat are accurately sutured to the 
lumbar muscles below the kidney. The following paragraph is abstracted from 
Deming ’s description of the operation. - 



Hi ^Dcminfr’s operation, tlio kidney lias been prepaied and Is boiny lield In Its 

n rSractor The fir.st suture has been taken near the “''ctor to suture the perJ- 
"'^nal'^f^asda and fS to the quadratus lumborum muscle (Dodson. J Urol, Xoiembor, 1J43,) 
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“The ptnrem! fit is all stripped off the kidno% whicli, with its vessels and 
ureter, is then delucrcd into the wound It is inipoitant tint all adhesions be 
rcmoicd from the np/)cr as well is from the lower pole The ureter, whicli is 
either tortuous or bndlj kmked, should he iindc free Siicei il ittcntion should 
be noted conccrninc? the kKlnc^ fossT — whether slnllow, absent or deep The 
liver soTiictimcs is ndhcn.nt to the jiosterior ihdomunl wall so tint it is im- 
possible to place the kidnci in its htd without freem'r the right lobe The hand 
should be inserted under the right lobe of the Iner to the diaphragm When this 
is done, the kldne^ can be replaced sufllcicntb high to ^cmo^c all kinks rnd most 
of the tortuasities of the ureter The kidnev can be midc to occtipj practicalh 
an mtrathoracic position with the lower pole Ixing opposite the last nb The 



upper pole should be earned mcdiallj and the lower pole outwaid to gno inde 
pendent drainage to the lower caljx A\ith the kidnev held in position a senes 
of interrupted mattress sutures of No 0 chroma, catgut is placed throuf*h the 
perirenal fascia and peritoneum to the quadratus muscle Perirenal fascia is 
alwajs exeessue so that it is casilj approximated Precautions must be taken 
not to include the bowel mediaUv The first stitch should be plated about 1 
centimeter from the ureter and as high ns possible on the qiiadratus muscle 
postenorh (Pig 144) Care should nlwavs be taken not to include nn^ nertes 
m these sutures of chromic gut A senes of five to eight sutures is necessary 
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then brought across the lower pole of the kidney and sutured to the lumbar 
muscles immediately below the kidney. Two sutures are used, one in the psoas 
muscle about a centimeter external to the ureter and piercing the fascia near 
the edge of the peritoneum, and the other near the posterior margin of the 
quadratus lumborum and piercing the fascia about five centimeters from the 
first suture. These sutures are placed beneath the lower pole of the kidney and 
when they are tied the space beneath the kidney is partly obliterated and the 
fascia forms a sling beneath the lower pole which gives additional support. A 
rubber tissue drain is then inserted behind the kidney and the wound is closed 
in layers as previously described. 

Deming Nephropexy 

The operation devised by Deming depends entirely upon the perirenal 
fascia and fat to hold the kidney in place. No sutures are placed in the kidney 
or its capsule. The perirenal fascia and fat are accurately sutured to the 
lumbar muscles below the kidney. The following paragraph is abstracted from 
Deming ’s description of the operation. - . - - 



?enal fascia and fS to the quadr’atus lumborum muscle (Dod.son: J Urol, November, 1J43 ) 






218 




220 


UROLOGICAL SURGERY 


to close this aperture These form a basket sling for the Iddnej^ so that it is 
impossible for the organ to descend (Fig 145). This row of sutures is now rein- 
forced by bringing up all the extraperitoneal fat and suturing it with two or 
three mattress sutures to the quadratus muscle below the other line of sutures. 



Fig 


i 4 g Pvelograni, in upriglit position, of patient illustiatocl In Figs. HC and 147. one jear 

following Demlng's nephropexy. (Dodson. J Urol, Xo\ ember, 1943 ) 


This fat acts as a support and fills the space previously occupied by tlie kidney. 
The wound is then closed in layers with No. 2 plain catgut and the .skin with 
interrupted silk without drainage. 
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Dcjuins’s opentioii is piobabls tbc roost phN siolo'jiic il of ai's so {'ir *^<1% jscd 
^eltllc^ the kulnt^ iioi its fistn is distuibwl, and it is held m plnci, at Icsst m 
p*!?!, bj luninol support Adlusious teitauxH occiu hetueen tlit loml cnpsule 
andlhekKlnc^ bed The opcntion hns been cnlirclv successful ^\hcnc\cr I ln\e 

tried it (Fisrs 146, 147, 'iiul 148 ) (J i}r« 149 iiid 170 ) 

Afain surgeons prefer to strip i portion of the tiuc t ipsule from the kidnej 
m the belief tint it is iiceossar\ to opproMinate the exposed surface of the kulnei 
to the surface of the lunilnr muscles to assuic pernnnerit /ivstroti Amoiis the 
earliest operitions of this t^}^c iic those of Ldcbolil and Albaiian 



H9 — The authors moJiflcatlon of tHmings nephropexy One nntlreps 
el. near the outer tmrtln of th« psoas tnuecle and the other in the nindmfi.i! 


l"- o‘ xnc psoas inuscie anu me otner in the cjuaclratus lutuUorum 

me Kiine> Is not placed <tuite so blsh as reeommendeU bj Dumlnc This is a simple and 
procplure In the closur* of all xtounds s\hcn the kidney has been frerb mobflUe .1 
operation ’’is'’more treatment of renal ptosis Demines original 


Edebohl Nephropexy 

The tiue capsule is split alous; the external border of thi. kidnea and 
stripped touard the pehis on both sides for about Inlfuaj Tour mattress 
sutures of I\o 1 thiomie catgut ire placed in the reflected capi,ule from 
uithm outward near the kidnej Two of these sutures are placed on the 
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anterior surface and two on the posterior surface, the two upper sutures 
at the junction of tiie upper and middle thirds of the kidney and the two lower 
sutures at the junction of the loiver and middle thirds These sutures are then 
passed through the muscle boundaries of the lumbar wound, two in front and 
two behind The two upper sutures are placed near the upper angle of the 
wound and the two lower sutures at an appropriate distance below tlie upper 
sutures The lumbar wound is closed except for the skin The suspending 
sutures are then tightened and tied, thereby approximating the raw surface of 
the kidney to the lumbar wound. 



Fip: 150 — Fascia and fat have been sutured beneath the lower polo of the kidnoj n hen 
the kidney has been fieely mobili/ed this simple proceduie will hold it in place and iiie^cnt 
kinkinp oi adhesions at the uroteropeh ic area 


Albarran Nephropexy 

Albarran's operation is .similar in principle. The iruc capsule of the 
kidney is split and peeled back more than halfway to the liilnm on both sides ol 
the kidney. The two halves of the rctleelcd capsule arc then split, making four 
broad flaiis Each of these flaps is ligated with No. 2 chromic catgut, tying the 
ligature near tlie kidney and lea%ing the ends long. One end of each of the 



NR HMHIOSIS 


221 


lijrnturcN is tlimdcd on a lii}rc iicwllc Tlic tliicidcd hcjituics oE the 

iJI){)er /! ips .lie t Hind iho>« Oil lUiJffh Jib as f u jiostmoih as jiossihlc, the 
needle picrus the ek\ciith uitLis»puc fiom witliin oulu ml As the Kidnc' is 
held up m position, these ll‘^^tults ul di iwn I uit mid t uli is tied to its coni 
pinion lignturc In i similir mmiiLr tlie lower postciioi flip is sutured to the 
cpiadratus liunhoium muscle nnd the lowci 'inlonot flip is mclioied to the 
'Uiterioi muscular nnijjm of the Inmbii wound A dnm is inscited ind the 
himh u wound is closed 



fie 151 — II H lounRs nepliropexjr The posterior surface of the kidney is exi'o el b> 
OiMllriR: and rolling the cxpsule in both directions The roiled capaulc is .<uturod to tlie mnci 
"urfftci of the lumb-ir nuiscli-s an.l the expo ed posterior surfdct of the hlilnty llo" asilnat the 
««rfice of the nui cle« 


Young Nephropexy 

In Youn',’s method the kidnej is freed of investing fat and fascia and 
rotated forward exposing the posterior surface A nich is made in the renal 
fascia midwaj between the hilum and the outer boidei A grooved director 
IS then inserted through this incision and gentlj pushed honeath the capsule to 
the Upper pole of the hidncj The capsule is divided over the grooved director 
with a knife The grooved director is then passed beneith the capsule to the 
lower pole and the division of the capsule over the posterior surface of the 
kidnej completed The capsule is earefullv ficcd fiom the posfonoi surface 
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of the kidney and the two freed leaflets are rolled up, one toward the convex 
border and one toward the hilum, forming two strong tubular masses of fascia 
with which to anchor the kidnejL Heavy chromic catgut sutures are inserted 
through and around the rolled up bundles of fascia, two to each tube of fascia. 
The sutures to the inner tube of fascia arc sutured to the psoas muscle at a dis- 
tance of about 2 centimeters from the bodies of the vertebi’ae and at such a level 
as to place the kidney in a normal position. The sutures to the outer tube of 
fascia are sutured to the quadratus muscle opposite those placed in the psoas 
muscle (Fig. 151). "When the four sutures are tied, the deeapsulated posterior 
surface of the kidney is held snugly against the muscles of tlie back, insuring 
firm union between the kidney and the lumbar muscles, Gerota’s fascia and the 
perirenal fat are drawn acro,ss the anterior .surface of the kidney and .sutured 
beneath the lower pole to the lumbar muscles, adding further support to hold the 
kidney in place. 


An operation similar in principle is de.scribed bj^ Pi.sh and Hazzard The 
capsule of the kidney is divided along the upper two-thirds of the kidney and 
rolled toward the pelvis. Fixation sutures are placed through the rolled edges 
of the stripped capsule. The kidney is elevated in place and the sutures are 
passed through and tied to the arcuate ligament. 

The method described by Randall and Campbell also depends upon the re- 
flected renal capsule to reinforce the suture bed and partial decapsulation of the 
kidney to encourage fixation of the kidney by adhesions. After freeing the 
kidney, including the pelvis and vascular pedicle, of all perirenal fat and fascia, 
the following procedure is carried out. The upper posterior face of tlie kidney 
is deeapsulated and the capsule folded downward, so that the two fixation stitches 
then placed on the posterior face of the lower pole have the added strength of 
this capsular tissue in preventing their cutting out. 

The renal fo.ssa is next prejiared by stripjiing all fat and fascia from the 
])ostei’ior wall, shoving it medianward. Next the kidney is fitted to its new (or 
old) bed, and the traction stitches are so plaeed in relation to the lower ribs, the 
arcuate ligament, or quadratus muscle as to allow a free plaj’- to the ureter and 
a little tilting outward of the lower pole 

A number of operations have been devised by whicli tlie kidney is suspended 
with .strips of fascia, derived either from the true renal capsule or transplanted 


fascia. „ , „ , 

Vogel Nephropexy 

Vogel’s method utilizes the true renal capsule. Two strips of the capsule 
arc dissected from the kidnej", earned over the twelfth rib, and the ends are 
drawn down and sutured to the edges of the defect from which the strips were 
dissected. The kidney is elevated and held in position as tlie strips of renal 
fascia are pulled taut and sulurcd J. Shelton Horsley successfully employed 
the same principle, using a single, tongiielike flap of fascia dissected from liio 
external margin and adjacent aiiterioi renal .surface. 
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Lowsley Nephropexy 

0 S ho\\slc^ suspends the kMlne\ uilli twtnt^ one d i\ cliionnci/cd iihhou 
gut, ^Mth Ml .itiiuniitu needle ittiilied to o!io end The tiue caj)siile is 
dnidcd Mong the e\tcnnl hoidu of the kidney nndslnpped hitk exposing about 
one sixth of the kidnes Chromic iiWkmi t,ut is insscd iSromid the upper and 
loner poles of the Uidnci thioiigh strops undo m the leinl cspsule at suitsblc 
intenals (Hg 15J) The entgut is tic<l smit.li hut not tighth inoiigh to loin 
press the eorticd suhstniuc The free ends of the upper md loner stnnds me 
tied togcthei to liclp hold tlic gut iii plntt The ends art left long Tlic needle 
attached to the upper sling of gut is jnssid ahoic the tnclftli iih as far back as 
possible and the attached gut is pulled o\ci the tuelftli iih, bringing the kidnei 
iiji in place Tlic attached ncc<lle is cut an u and this end of iihhori gut is tied 
to the end that has been tied to the lonci sli md of gut The needle at 
tached to the strip of gut about the loner pole of the kidiiej is passed thiough 
a portion of the qu idiatus muscle at an appiojiii ile pi icc, the needle cut ana5 
and this end is tied to the end th it has been lied Ic the uppci strand After 
determining tint there is no ohstiuelion to the meter, the lumhai noiiiid is closed 
nithout drainage 



Hr 15“* — a niphropcxy The €r\p»-ule is split alonp the comex surface an I tlie Sidney 
Is surrounile I by ribbon gat near the upper an I lower poles 

Postoperative cate The postoperative treatment of nephiopexv is lather im 
portant The patient should lie on the side opeiated upon for a fen liouis im 
mediately follonmg the operation, and should he kept eithei on that side or on 
the back ten dajs before licing permitted to lie on the other side The foot of 
the bed should be elevated about four inches during tins time A small pillow 
mav be placed under the head Otherwise, the immediate postoperative treat 
ment IS the same as that for other patients who have had an operation upon the 
nt> At the end ot ten dnjs the foot of the bed imv bi lowered and the 
patient poimittod to ho on cither suit but ho should he kept flat in lied foi 
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another week. A snug abdominal binder is then applied and the patient is 
permitted to sit up in bed, and the next day in a chair. The patient may return 
home when strong enough to walk. Strenuous exercise, lifting heavy objects, 
and long automobile rides should be prohibited for at least two months During 
this time a snug abdominal binder or support should be worn. 
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CIIAPTKU XI 

RENAL CALCULI AND THEIR TREATMENT 

Smgle Stones, Multiple Calculi, Staghorn Calculi, Bilateral Calculi, Calculous 
Pyonephrosis, Stone in the Kidney and m the Ureter, Pyelolitbotomy, 
Pyelonephrolithotomy, Nephrolithotomy, Heminephrectomy 

RENAL calculi 

The forrmtion and growth of taleiili iii the kulncj lend all othei pathological 
processes m destruction of renal tissue Of the 122 ncphrccfonics done in the 
Hospital Dnision of the Sfcdieal College of Virginia from 1930 to 1940, 38 were 
required because of calculi cither growing in the Kidnc\ or lodged m the ureter 
A sun 01 of all the nephrectomies done in the cit\ of Rtclimond, ^ irginia, 
during this period indicates that approMmatch one third wore iicccssar) hceause 
of stone During the same period man\ more operations and cssloseopic pro 
cedurcs were done to nd the kidncvs and ureters of stone Renal calculi arc 
formed at all ages but are more presalent in the pciiod of 30 to 50 stars of age 
At least 50 per cent of the cases occur then Slones m children and the aged 
arc infrequent Tho\ are somewhat more tommon in the male than in the 
female but the diftercnco is not ver\ great In most of tlio senes of cases re 
ported, stones are found tnoie ficqucntlj on the nght side and in 10 to 20 per 
cent of cases the calculi arc hilattral Bilateral cakuli are iisualli assooiated 
With or caused In infection Multiple cilciih, which occur in about 40 pci cent 
of cases, aie also frequenth associated with infection and in mans instances 
are bilateral 

Calculi formed in Kidnejs that arc apparenth normal and when no pro 
disposing cause can be found aie spoken of as “pnmais calculi ” The chemicil 
composition is predominaiitU osalafcs Urate or uric acid stones are uncommon 
m the kulne\ In mi experience most cases of uric acid calculi are m children 
Calculi composed solols of uralcs or mit acid arc usualh expelled from the 
kidnej without ittaming sen great size I was consulted bj a patient who 
has passed numerous ammonium urate stones and onlj two lequircd catlictoriza 
tion of the ureter to md them in parsing After a period of fise 3 ears of re 
peatcdlj forming stones, Ins urine was not infected and his kidnoj function was 
not impaired Phosphate and carbonate stones are rarclj of primarv origin 
Pnmarj stones arc not ^erJ dcstructise to renal tissue unless llie\ produce ob 
struction, thej are rarelj of great size and do not often recur 

Secondary calculi, or those resulting from infection hipcrparatlnroidism 
or extended decubitus, are predominant^ phosph itic Thei frtquenth ret-iir 
unless the predisposing cause can be removed The\ often grow to a \crv large 
size, are frequently multiple and ire quite destructive to renal tissue In recent 
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years much thought has been gh^en to the etiology of stone and some progress 
has been made. Eecurrence has been prevented and in a few instances stones 
have disintegi’ated and have been eliminated from the kidney under apiiropriale 
medical treatment Such eases, however, are extremely rare and the stones were 
probably recentty formed and loosel 3 ’- constructed Surger.y must remain, at 
least for the present, the principal ti’catment for renal caleulosis even though 
onl,y the product of the disease is removed. The surgical treatment is greatly 
aided bj^ medical measures based on an understanding of the etiological factors 
concerned in anj^ given case. 

The choice of treatment depends upon many factors, such as age and physi- 
cal condition of the patient, the size, number and location of the stones, the pres- 
ence or absence of infection, the t,ype of organism causing infection, and the 
amount of damage that has been done to the renal tissue. Stones resulting from 
disturbed metabolism or urea-.sphtting infection require special attention, for in 
some cases recurrence follows so ra 2 iidby upon removal that the oiieration seems 
scarcelj’- to be justified. The surgical removal of stones and treatment directed 
toward the prevention of recurrence must therefore be eloseh^ coordinated 

Eveiy renal stone is a constant menace to tlie functional value of the kidney 
and to the health of its host. It maj'- cause gradual destruction of the kidney 
ly pressure necrosis, bj^ obstruction of the entire kidney at the uretcropelvic 
.puiction or b^'' obstructing a portion of the kidney by plugging the orifice of a 
cal.yx (Fig. 38). "When infection occurs, wliicli is always encouraged ly tlic 
presence of calculi, renal destruction progresses much more rapidljL It is Ihorc- 
fore desirable to remove all renal calculi tliat are too large to pass out tlirough 
the ureter. The operation is, of course, rarelj’’ an emergency. In some cases’ a 
period of prcliminaiy treatment is desirable before the .stone is removed and in 
others surgical treatment must bo jiostponed or abandoned because of complicat- 
ing factors 

Single Stones. — Stones apparently small enough to pass through the 
ureter, tho.se a half centimeter or less in the largest dimension, should he treated 
b.y palliative measures unless thej' are blocking the kicliic^" pelvis or a cal.yx 
The.v are often difficult to find at operation and efforts to remove them may cause 
more damage than benefit. It is important to warn the patient of their presence 
and their danger Occasionally such .stones can bo made to pa.ss by dilating the 
ureter and irrigating the kidney jiclvis The patient should be urged to drink 
large quantities of water. The growth of the stone should be chocked ly x-ra.v 
examination at least at twelve-month inteivals. Stones vaiy greatly in their 
rate of growth Jol.v states that when a stone ceases to grow it indicates a de- 
cline in the function of the kidne.v. This is not alwa.vs true. Stones occasionally 
remain almost slatioiiaiy for .several .\ear.s in kidne.v.s with normal function. In 
most cases even oxalate .stones will show defiinlc inciease in size in a period of 
a vear, while phospliatie .stones may entirelv fill the kidney pelvis in a iniich 
shorter period. If the small stone is afcompanicd by iiifeclioii, very carclul oh- 
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scriation slioiild be nninleincd Appropmlc urnniv aiitiscptios are gncii 
and the nrme is kept acid, unless the stone is bclici cd to be composod ol unc 
acid or c\ stine Alcdical treatment mil lie more tiilli discussed under poslopcia 
tne c'lre 

Stone? too hrge to pass throngli llie ureter slioulcl be icmo^cd b\ ap 
propri'itc operation unless the condition of the patient is such that operation uill 
impose too great a hazard Solitarj stones growing in the piescncc of acid mint, 
with little or no oMdence of infection aie the most favonbic ciscs foi operation 
Itccoioij IS usualh piompt, leinl function is not iiiipiutd liiit is fuqiunth 
iniproicd and ncuruncc is unusual 

Multiple Calculi— 'Multiple calculi are a much nioie serious pioblcm (Vig 
TUe^ alt. wsualU accompauud lu oi < lustd lu infection and not lufic 
queuth arc bilateral C^stmc stones and those icsultmg from Inpcrpaia- 
tlnroidism are usually multiple and bihtcral Small multiple calculi that nni 



Hg 153 — Multiple renal caleuli Note btrletun 'll the ureteropelx Ic dunetlon which proLiblj 
causi.ll dilatation of tht. remi prhn and ret«-ntlon of atones 

possiblj pass through the meter should be tuatcd b\ nonopentnt methods It 
at least one of tlio stones is too large to pass opeiation sliould be done It is im 
poitant to determine as ateuratcli as possible the number of stones picsent so 
that thcj maj all bo accounted foi at operation FicquentU in such oases one 
large stone will partU block the kidncj pel\ia while smaller stones art in dihtcd 
cahees There is often sufficient dilatation of the kidne\ pel\is to permit thor 
ough exploration of all the fahccs If there is much infection and tiie other 
kidnei is normal, nephieetomj is preferable m most dilated kidn<}s containing 
multiple calculi if the fuuetioii is gieitlj impaued One or more stones aie 
often oietlookod \nd tuie itcuiientes aie not umisxnl rintheimore m a 
kidnei With diminished function the infection is usually piogicssne This is 
parlicnhih tine if the baetein ire o( the txpc tliat produces alkaline mine 
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Staghorn Calculi. — Calculi that fill the pelvis and extend into the calyces 
present an extremely difficult problem (Fig. 154). They are with few exceptions 
phosphatic and usually are caused by urea-splitting organisms. When removed 
they recur in an extremely high percentage of eases. They often give few symp- 
toms and in many cases are not recognized until the kidney is severely damaged. 
The choice of treatment depends upon the age of the patient and the condition 
of the opposite kidney In elderl}'- patients there is no excuse for operation un- 
less it is required because of pain or pyonephrosis. In such cases it is usually 
better to remove the affected kidnej’’ if the other Iddney is free from stone and 
shows good function; otherwise a nephrostomy should be performed and 
as much of the stone removed as can be done safely. The nephrostomy tube 
should be irrigated at frequent intervals b}^ a nonirritating acid solution. 
Subj^’s “Solution G” is quite satisfactorjL The nephrostomy tube should 
not be removed until it has been shown that the kidney will dram satis- 



Flg 154 — Staghorn calculus 

factorily through tlic ureter. In elderly people these stones often grow rather 
slowly and the infecting bacteria, although present on culture, seem not to be 
very active. I observed one patient wlio liad had bilateral branching calculi 
for ten years During this time the size of the stones trebled and his renal 
function diminished from 40 jier cent to a mere trace of phcnolsulfonphthalcin; 
yet he remained quite active at 74 yeai-s of age. At first, efforts were made to 
acidify the urine and A’arious urinary antiseptics were given, all without the 
slightest effect. 

In young and middle-aged patients suffering ivitli staghorn stones surgical 
treatment is prefericd. If the ojiposite kidnci' is free from infection and has good 
function, nephrectomy should be done if the kidney is greatly impaired. If the 
stone is removed, small fragments are Jrequently left behind, recurrence is the 
rule and the opposite kidney may become infected. If by preliminary treat- 
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Staghorn Calculi. — Calculi that fill the pelvis and extend into the calyces 
present an extremely difficidt problem (Fig. 154). They are with few exceptions 
phosphatic and usually are caused by urea-splitting organisms. When removed 
they recur in an extremely high percentage of eases. Thej^ often give few symp- 
toms and in many cases are not recognized until the kidney is severely damaged. 
The choice of treatment depends upon the age of the patient and the condition 
of the opposite kidney. In elderly patients there is no excuse for operation un- 
less it is required because of pain or pyonephrosis. In such cases it is usually 
better to remove the affected kidnej’^ if the otlier kidney is free from stone and 
shows good function; otherwise a nephrostomy should be performed and 
as much of the stone removed as can be done safely. The nephrostomy tube 
should be irrigated at frequent intervals by a nonirritating acid solution. 
Suby’s “Solution G” is quite satisfactory The nephrostomy tube should 
not be removed until it has been shown that the kidney will drain satis- 


I 


Fig 154 — Staghorn calculus 

factorily through the ureter In clderlj^ people these stone.s often grow rather 
slowly and the infecting bacteria, although present on culture, seem not to be 
very active. I observed one jiaticnt who had had bilateral branching calculi 
for ten veal’s During this lime the size of the stones trebled and his renal 
function diminished from 40 per cent to a mere trace of phcnolsulfonphthalcin; 
yet he remained quite active at 74 years of age. At first, efforts were made to 
acidify tlie urine and \arious urinary antiseptics were given, all without the 
slightest effect. 

In young and middle-aged patients suffering with staghorn stones .surgical 
treatment is preferred. If the opiiosite kidney is fiee fiom infection and has good 
function, nephrectomy should be done if the kidney is greatly impaired. If the 
stone is 'iemoved, small fiagmenls are Irequently left behind, iccurrencc is the 
rule and the ojiposite kidney may become infected. If by iirelimiriaiy treat- 




RfN VU CM GUI 


233 


Calculous Pyonephrosis— “When the Kidney pchis or calyces inrtly 
or comuloteU occluded bi calculi, purulent uimc is fiequentlr ictuncd The 
amount \ nics from a feu cubic centimeters to i pint o more and tlu- eh inctcr 
of the fluid \ arics from a dcflnite doudmess of the urine to thick pus Such kid 
nejs are either sc\creU damaged or entuely destroyed and uhen there is a 



FJff 157 — Large staghorn stone ot right kidnev Two ston«s in left ureter The left Vldney 
was entirely destn»ed the right knln«y had fair function 

normal kidiict on tlio other side, nepliiectoma is usualh adtisable (Figs 155 and 
15G) If the opposite kidne\ contains a stone or is otliciuise diseased, a more 
consenatue operation should be tried Remarkable iinpro\ement is possible 
with the remofil of the stone and the establishment of adequate drainage, pro 
\idcd the renal parenohyma has not alread\ been entuely destroyed The tp 
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ment the infection can be controlled and the urine made acid, an effort may be 
made to save the kidney if it still retains a fair degree of function. Bilateral 
branching calculi .should be I’emoved and treatment instituted to prevent their 
recurrence. If the operations are done carefully, using an extended pehnc 
incision or a pelvic incision with small incisions over individual dilated calyces, 
there will be verj' little damage to the kidney tissue and improvement in function 
regularly occurs. The kidneys should be operated upon one at a time but with 
as short an interval between operations as is possible with reasonable safety. 
There will be recurrences in many cases but, even in those, destruction of the 
kidney will be greatl.v delaj'cd. 

Bilateral Calculi. — Stones are found in both kidneys in about 32 per cent 
of cases of calculi. They are usually infected and frequently of the staghorn 
variety. Calculi resulting from hj'perparathyroid disease and those occurring 
in patients who must remain recumbent for long periods of time are often 
bilateral. Usually the stone in one kidney is much lai’ger than the stone in the 
opposite kidnej' and in most eases the symptoms are confined to one kidney, 
although there ma3' be a historj’’ of a previous attack oi pain on the other .side. 
Bilateral stones are a serious menace becau.se of progressive renal damage and 
the constant danger of anuria. In most eases bilateral operation .should be ad- 
vised. Elderlj’’ patients with stones which are not obstructing the kidneys may 
live manj’" j’^ears in reasonable comfort. Operation .should not be advised in such 
eases except for the relief of obstruction. Veiy small stones maj^ be treated by 
medical means with the hope that thej' will pa.ss. In early or middle life, when 
both kidnej’-s contain stones too large to pa.ss through the ureter, operation for 
their removal should be advised, for there are more need for preserving renal 
function and a greater probabilit.v of improvement of fimction when the stones 
are removed. It is usualh' considered advisable to operate upon the kidney with 
the least involvement first. This is good practice when the operation can be done 
in a quiescent period and when there is .some function on the more diseased side. 
The function remaining in the more diseased kidney may be utilized following 
the operation on the better kidney. Wlien the patient has recovered from the 
first operation, the functional value of the kidneys can again be determined 
and the more diseased kidnej- can be operated upon bj"" removing the stone or by 
nephrectomj-, according to indications. As a rule, if there is anj- impairment in 
the function of the fir.st kidney operated upon, the remaining kidney should he 
treated conservativelj-. When the patient is seen during an acute attack, the 
kidney that is involved should receive finst attention. The .same is true of the 
kidnej- that is eompleteW obstructed or pyonephrotic. When conditions require 
that the more diseased kidnej^ be operated upon, nephrectomj- should not be 
done unle.ss the kidnej- is entirelj- destroj-ed. A gi-eatU diseased kidnej^ will 
usuallj- improve bj^ nephrostomj- drainage. The tube .should be left in place 
until the stone has been removed from the better kidnej-. After the better kidney 
has recovered its maximum function, the other kidney can be removed if it is apt 
to be a menace to the patient’s health. 
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preference of the surgeon It is importsnt that adequate space be provided 
Jluch tune is consumed and at times unnecessary trauma is done to the kidney 
by attempting to remo%e a renal calcvdus without adequate exposure 

Dcliicry of the Kxdney — It is not aluais iicccssan or desirable to liberate 
tile kidney completely in order to rcnioie a stone A stone cisih palpable in the 
pell IS or situated in a lower calyx frequently can be removed by freeing only 
the lower half of the kidncv, leaving the attachments to the ujiper pole undis 
turbed Certainly unless some plastic procedure is to be earned out for the im 
provement of drainage, or the position of the kidnev can be improved by 
nephropexy, there is no occasion to free the kidnev nioie linn is ncccssarv to e\ 
pose the stone (Fig 158) 



““t satistaclorj method of freeing the kidncj is to separate the pen 

> and psoas mnseles and 

mcise It tliioughout its length posterior to the kidncj The anterior flap of 
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moval of stones from severely infected kidneys is not always successful and the 
prolonged drainage that is necessary if such kidneys are to be preserved requires 
lengthy hospitalization If the opposite kidney, although impaired, is capable 
of sustaining life, it is sometimes best for economic reasons to do the operation 
that promises the quickest recovery. In elderly or debilitated patients it is often 
necessary to do a preliminary nephi'ostomy before removing a pyonephrotie kid- 
nej^ The preliminaiy operation may be done under local anesthesia and any 
stones that are easilj’’ reached are removed at the time If sufficient improvement 
occurs, neplirectoniy may be done, otherwise the nephrostomy drainage is con- 
tinued When the function of the kidney has been destroyed, there is but slight 
drainage from the tube and very little inconvenience results. 

When an elderly person has a kidncA^ that has been destroj^ed by stones 
and infection and when the only symptom is pyuria, operation is not necessary. 
Tlie advantages to be gained are not worth the risk 

Stone in the Kidney and Ureter. — When there is a stone in one kidney 
and a stone in the opposite ureter there is no question of the proper procedure 
(Fig 157). The stone causing obstruction should be removed first. This is 
usuallj’- the one lodged in the ureter. When there is a stone in the kidnej' and 
one in the ureter on the same side, it is sometimes more difficult to decide where 
to operate first. The decision depends to a great extent upon the size and 
location of the stones If the stone in the kidney is small and particular!}’’ when 
located in a calyx, it should be disregarded and the ureteral stone removed, either 
by eystoseopie manipulation or by operation If the stone in the kidney is too 
large to pass through the ureter and the stone in the ureter is of such a size that 
there is a good probability that it will pass, it has been my practice to remove 
the renal stone and drain the kidney. Without exception the ureteral stone has 
passed painlessly during convalescence. A calculus lodged in the ureter and too 
large to pass should be removed first. In a few cases I liave removed a stone 
from the upper half of the ureter with a Howard stone I’emover passed through 
an incision in the kidney pelvis through which the renal stone had been removed 

OPERATIONS FOR RENAL CALCULI 

The surgical treatment of renal calculi varies according to the size and num- 
ber of the stones, the presence and character of the infection, and the amount 
of damage the kidney has suffered. In suitable cases stones are removed through 
an incision in the renal pelvis, through an incision in the pareneliyma, or a com- 
bination of the two. When the kidney is destroyed or so badly damaged that it 
is of little functional value and an actual or potential menace to the patient’s 
health, nephrectomy is indicated. Occasionally, because of advanced bilateral 
disease or stones producing obstruction and pyonephrosis of an only kidney, it 
may be necessary to resort to nephrostomy as a lifesaving measure and remove 
only such stones as are easily accessible 

The kidney may be exposed through either of the lumbar incisions previously 
described on pages 136-148, depending upon the build of the patient and the 
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icrj deep, i 5 m 'en stout piticnls, the «ound must ho itidth utuietcd and 
the operation earned out without dolneiins the Kidnet Sometimes ulicn the 
kidnc) is ciilaigcd he ptoncphrosis or htdionephrosis, it is iitecssiij to dujdo 
the pedicle before dcliieriii!- the kidnes The mclhod of accomplishing this will 
be disciisicd undci nephrectomj 

Pyelolithotomy 

Most stones can be removed through m incision in the kidnc^ pchis Tlie 
incision IS usinllj made in the posterior siufitc of the pcKis to avoid the blood 
vessels which arc m relation to the anterior surface If the kidncj can be dc 
hverecl into the wound, the opeiation is much less difneult The postenm sur 
face ot the pelv is is then exposed l>v tuiiiing the kidnev foi vv ard when, it is In Id 



rig lrf9 — Xtfthod fle«criljctl by Itsnilall for exposing lh«* poijterlor surfxce of the renil 
pfhis in stout patients w)ien it Is i'npi^s^ibl& to r th kftlney V soft rubb< r tube is 

placed around the renal pedicle and pelvis l{> puliin? u|>on the tube uni tilting the kl<Inej 
medially the posterior surface of the pelvU |s exposed An otherwls dUllrull exposxire is 
made rjuite easy by this procedure The posterior surface of the pelvis cen be reidiiv incised 
and the stones removed 


bj an assist int A lajer of gaimc placed around the kidiiej lull picicrit its 
slipping trom the assistant’s hand If the kidncs cannot he delucred into the 
wouiul the operation must he done within the kidiitc fossa liarida/Z de 
scribed a sen excellent method of exposing the posterior surface of the pehis 
when the kidnej cannot ho ddiscred The foHoiiing is his description of the 
procedure “Onco the kidne, i, fried and the ureter idenfi/ied, a nihlier tube 
or C Ithcter (20 22 P ) is slipped almiit the pedicle cessels and under the ureter 
11 ilh 11.0 free ends brought out behind the kidne, The k.dnci is gcnfl. pushed 
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fascia is now reflected mediallj'-, carrying with it as much of the perirenal fat as 
will adhere to tlie faseia. As this fascia and fat are freed from the kidney and 
pushed toward the front, they carry with them and protect the peritoneum, and 
the fat and fascia are preserved intact to be used as a protective covering for 
the kidney when the wound is closed. In most eases the perirenal fat adheres 
very liglitly to the kidney and is easily separated by the finger or a sponge. 
If there has been much perinephritis, the fat will be dense and infiltrated with 
fibrous tissue, tlie adhesions will extend from tlie perirenal faseia to the kidney, 
and the sclerotic fat will be densely adherent and difficult to strip from the 
kidney. It is important when separating such dense adliesions to avoid if pos- 
sible any injury to the true capsule of the kidney. "When once torn it is readily 
stripped from tlie entire kidnej’-, and this great!}'’ increases the difficulty of the 
operation. 

When the perirenal fascia and fat have been stripped from the kidney and 
retracted medially, the anterior and posterior surfaces of the kidney are ex- 
posed by separating the adherent fatty and cellular tissue with the finger or a 
sponge The kidney is then grasped with one hand while the adhesions arc 
separated from the lower pole. At the extremities of the kidney the adhesions 
are always more dense and to this difficulty are frequently added small aberrant 
blood vessels Before they are divided, the adhesions about the poles of the 
kidney should be gently grasped between the finger and thumb; if pulsation is 
felt, the artery should be investigated. If the vessel is thought to supply a large 
part of the kidney, it should be isolated and preserved. If the adhesions are very 
dense, they should be divided with scissors to prevent tearing the true capsule 
Adhesions to the lower margin of the lower pole of the kidney should be 
examined to be sure the ureter is not bound to the kidney On one occasion I 
divided the ureter which was greatly displaced by adhesions to the lower pole 
of the kidney. When the region of the ureter is reached, it is well to isolate 
the ureter before completing the dissection in this area. After freeing the lower 
pole of the kidney, it is sometimes possible to have the assistant elevate the lower 
pole and rotate the kidney forward while the posterior surface of the renal pelvis 
is exposed and the stone removed. The incision in the pelvis is then sutured and 
the kidney is returned to its bed without liberating the upper pole. This is 
often possible in thin patients The same limited exposure is also sometimes 
possible when removing through the cortex stones located in a lower caljLx. If 
adequate exposure requires complete liberation of the kidney, the lower pole is 
dropped back into the wound after it is freed of adhesions and the adhesions are 
separated from the upper pole. Small vessels often enter the upper pole of the 
kidney and when divided retract from view. It is, therefore, advisable to clamp 
the adhesive bands to the upper pole of the kidney with a hemostat and, after 
dividing them between the hemostat and the kidne}'’, to ligate the clamped tissue. 
In this wa}" troublesome bleeding is avoided. When the kidney has been liberated 
to the pedicle on all sides, it can be delivered easily from the wound in thin 
patients or when the pedicle is long. When the pedicle is short or the wound is 
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the pchis It is incised m the pcncial ixis of the meter TJic incision should not 
be camtd too close to the kidncs substance bccAttsc Urge scsseU mns be in 3 urcd 
and it i& difficult to suture tins icgion satisfictoi ih , and injurj of these vessels 
maj cause atrophv of a portion of the renal pnrcnclmna A suture of fine plain 
catgut IS placed m each lip of the wound m the pelvis ind the ends me left 
long to act as tractor sutures (Fig IGO) The incision is evtended until it is 
largo enough to permit exploration of the pelvis and extraction of the stone The 
stone IS taught with forceps made for that purpose and should he handled gonth 
to prevent crushing it 'When the kiOncv pelvis is verv shoit, it is somotimcs 
better to make a transverse incision ui the pelvis and tlicrcbv obtain more work 
mg space without extending the incision loo neai the ureter When this is done 
the postcrioi margin of the lenal sinus is roiractcd upwaid, including the ictro 
pelvic vessels, and the transveisc incision is made as high as possible (Fig IGl) 
The upper margin of tlie mtision should he transfixed with a small plain catgut 
suture so that it will not retract fiom view and cause difiicullv in closing the 
wound The incision ma> extend the entire width of the pelvis and gives e\ 



Hg IGl — Tran9>eTs« incision ot ih*” Xfnal P^Kls lor removal ot stones when the pelvis 
la extremely small The posierior lip of renal ll»sue la retracted upv\ ard and a transverse 
Incision Is made near the upper margin of the pelvis The upper Up ot the Incision is caught 
with a suture to keep it from r<|racling bf-jond f<acl« 

cellent access to the interior of the Kidney m siiifablo cases Wlicn the stone is 
too large to be brought through the pjelotomj opening, the wound im^ be en 
larged through the renal parenehvma m line of the lowci talvx, sccordmg to the 
method of Marion Tiie retropclvie \cssels should be transfixed bv two inter 
rupted sutures passed through the edges of the renal sinus about one half 
centimeter apart and the incision made between them The incision is csrriccl 
onlj far enough through the pirenehjma of the kidncj to permit lemonl of 
the stone (Fig 164) When the stone has been removed the wound in the 
kidney is closed with interrupted sutures of No 1 plain catgut In most cases 
the fact that a stone is too large to be removed through the kidnev pelvis is rteog 
nized during the examination and the proper operative procedure is decided 
upon 
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forward so that its convex border rolls over toward the relaxed and roomy peri- 
toneal cavity. At the same time slight traction on the rubber tube brings the 
pedicle mass up toward the opening of the wound, and the pelvis becomes upper- 
most with the kidney mass completely undelivered. The result is that the por- 
tion on which one desires to work is directly before the operator, and at times 
just within the skin incision. Little or no wound retraction is requited, and 
one can gently and completely dissect out the upper end of the ureter, the 
ureteropelvie junction, the complete pelvis, and renal sinus. Any existing ob- 



Fig ICO — Stone impacted at the ureteropelvie junction The kidney, partly liberated, held 

medially, exposing the ureteropelvie area 


struetive pathology can be completely exposed, studied and correcled, and, when 
read}^, the pyelolomy is performed at the chosen point and the calculus extracted 
with the maximum of ease and the minimum of trauma ” (Fig. 159.) 

After the posterior surface of the pelvis has been exposed, the adherent 
fat is incised and dissected back on each side If possible, the fat .should be 
preserved to suture over the wound when the pelvis is closed. Before opening 
the pelvis the tissues around the kidney are thoroughly protected with gauze 
in order to prevent soiling the wound with the escaping urine. After exposing 
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X-ray equipment at the operating table for the purpose of examining the 
kidney with the fluoroseope or of taking pictures of the exposed kidnej'- is helpful 
in removing fragments or multiple stones. 

If fragments are left behind they maj^ form a nucleus for another stone, so 
it is important to remove the calculus intact After extracting the stone the 
pelvis is explored with the little finger or a small blunt probe, if the opening 
is too small to admit the index finger, but the exploration should be as gentle as 
possible because the finger can easily rupture veins about the calyces that will 
cause considerable hemorrhage. If the pyelogram indicates that the pelvis and 
calyces are not dilated, exploration with the finger may be more injurious than 
beneficial. 

Occasionallj'', a small stone found in the pelvis on examination will have 
slipped into a calj'^x at the time of operation, or one or more smaller stones may 
be in a calyx with a larger one in the pelvis Such stones may be very trouble- 
some, especially when exposure is difficult. If the eah'ces are dilated, small 
stones may be made to gravitate to the pelvis by suturing the wound in the 
pelvis snugly around a catheter and distending the pelvis and calyces with 
water. The kidney is held so that the pelvis is the most dependent part and 
is gently shaken. The fluid is then I’apidly withdrawn through the catheter, 
frequently bringing small stones to the pelvis The procedure may be repeated 
until the stones can be felt through the wall of the pelvis, or until the proce- 
dure has been proved to be unsuccessful. 

The forceps designed by Alexander Randall are veiy useful in removing 
stones from the calyces (Fig. 162). 

It IS usually unwise to attempt to remove through the pelvis a stone that 
is impacted or fits the calyx snugly, unless a portion projects sufficiently into 
the pelvis to be grasped In most cases if the stone has disappeared within a 
calyx that is not dilated, efforts to remove it through the pelvis merely serve to 
push it further in and lacerate the parenchjmia of the kidney. A pyelotomy 
IS veiy helpful in such cases by permitting exploration within the pelvis and at 
times by permitting pressure to be made against the stone to hold it in position 
while it is being removed through the parenchyma. If there is room in the 
pelvis, the little finger should be inserted and orifices of the calj’^ces gently ex- 
plored Avhile pressure is made against the overljdng surface of the kidney If 
the stone can be felt, the finger blocking the calyx should be held in place and 
the parenchyma overlying the stone incised and the stone removed (Fig 163) 

If the stone cannot be felt between the fingers, the calyces are explored ivith a 
small probe If tbe stone can be definitely identified, the probe is held in contact 
with it until the kidney is incised and the stone is removed Once contact A\ath 
the stone is lost, it may not be so easy to find again A small stone, especially 
when covered Avitli blood, is very elusiA'e In a number of cases m Avhich the 
stone could not be palpated or felt with a probe, I have successfully used a small 
strai”-ht needle to explore the parenchyma of the kidney. AVhen contact is made 
the needle is held in place and an incision is made to the stone. If an x-ray unit 
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catheter and tied aiound the probe (1 ig 1J7) Tlie piohc is> then ^\lthd^a^vn 
pulling the tip of the citlictcr into tlio kidno' pelMs The tip should rest %\ell 
within the pcUis but not f ir enoiij,h down to ocehide the ureter It is fastened 
in position b\ n nnttress sntiiio of fine entj^ut which jnsscs through the capsule 
of the kidncA nnd then through tlic wall of the citlietei (Tig 128) If the 
pjelotoiin h is been combined with nephrotonn, Iheio is less dangei of secondnrj 
lieinorrhage if the ncphrotom> wound is siituicd tight and the drainage tube 
brought through an uninjined area The incision info the pchis is closed ba a 
continuous suture of fine plain t itgut The fat and fascia which were dissected 
from the pehis arc brought togttliei over the sutiiic line and fastened with a 
few interrupted catgut sutures The packing is icmovcd iiul a small cigarette 
diain is earned down to iicn the juIms of the 1 idiic\ to conduct awaj am 
urine if there li ippens to be leakage Ibith tlie cigaictte dram and the cathetci 
arc biought out at the uppei imition of the wound and the wound is closed in 
the usual mannci TJic eafJieter is (oiuieifed lo a bottle to prc\ent soiling of 
the dressing and if there is iiukIi infection in the kidnei the catheter is kept in 
position two 01 throe weeks for the imipose of inigation and instilling antiseptic 
solutions The catheter should be ki pt attacJicd to a sterile tube and the 
receptacle for the urine should be w islicd and stciilired dall^ It is also im 
portant to irrigate the jichis with |>cr cent phosphoric or acetic acid if the 
urine is alkaline to prc\cnt inciustatmns which maj bicak oft and form nuclei 
for otliei stones If the kidnc% is d'*uiicd because of trauma, the tube should 
1)0 removed when the urine is clcai 

Pyelonephrolithotomy 

Attention has been called picviouslv to the advantage of combining an m 
cision m the pelvis with one in tlic cortex This procedure is of definite value 
when a stone disappears into a calvx or when there is a btone m the pelvis and 
one in a calj\, especiallj when tlic orifice of the cal^ x is too small to pcianit the 
stone to he grasped with forceps and drawn into the pelvis without lacerating 
tile kidne> Tlie operation is carried out bj first opening the pelvis posteriorly 
and removing anj stones that arc free in the pelvis A finger or probe is then 
inserted and pressure is made against the stone or against the mouth of the 
caljx containing the stone while the parenchjma is incised and the stone re 
moied (Fig 163) The wound in the parenchvma is closed with interrupted 
sutures of No 1 plain catgut and that m the pelvis is closed with a continuous 
suture of 00 plain catgut If the kidney is to be drained, the tube may be in 
serted through the cortical wound or through an uninvolved calyx 

Staghorn calculi may be removed by combined incisions in the pelvis and 
cortex with but little damage to the kidncv T!ie method used bv ^Valtors is verv 
satisfactorv He makes a V incision in the renal pelvis and retracts the posterior 
margin of the parenchvma upward, exposing the interior of the kidnev The 
portion of the stone that occupies the pelvis is removed Fragments in the 
calvecs are then removed through a short incision over each calvx, using a finger 
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is available in the operating room, it is very helpful in such cases. The incision 
should be only large enough to permit the stone to be removed and should 
be promptly closed with interrupted sutures of No. 1 plain catgut. 

The next step of the operation depends on whether the pelvis of the kidney 
is to be drained. If there is no active infection and the stone has been removed 
without injuring the kidney, drainage is unnecessary. There is some evidence 
that kidneys may become infected through drainage tubes, therefore, drainage of 
the kidney should be reserved for those eases in which it is clearly indicated. If 
the kidney is actively infected or if there has been sufficient trauma of the 
kidney to cause continuous oozing of blood into the pelvis, drainage should be 
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Fig". 163 — ^Removal of small stone impacted in a renal calyx The little finger is inserted 
through a pyelotomy incision and placed against the stone to hold it in place A small incision 
IS made through the cortex directly over the stone and the stone is removed If drainage is 
desired, a nephrostomy tube may be inserted through this opening, otherwise the incision is 
closed with a single interrupted suture of No 1 plain catgut 


used. Drainage of the pelvis of tlie kidney is best provided bj”^ inserting a small 
blunt pedicle forceps through the wound in the pelvis and thrusting it up 
through a lower calyx, where it is shoved through the cortex. A new soft rubber 
catheter with one or two additional perforations cut near the end is caught 
and the tip of the catheter is drawn through into the pelvis of the kidney (Figs. 
125 and 126). When the kidney cannot be delivered it is often difficult to insert 
a forceps. A uterine probe bent at right angle may be inserted through the 
pelvis and thrust through the Iddney. A suture is passed through the tip of the 
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nutrition of the kidiic' It is Jols ’s opinion tint the incision should not be 
made if the \csscl is large enough to be felt piiUiting uhen the posterior lip of 
the sinus is palpated I h.aie usc<l this intision uith excellent results After 
the stone is reino\ed, a small tube is nisei ted, the posterior vessels .arc ligated, 
and the incision is closed, using iiiteriiipted sutuies of plain catgut in the cortex 
and a continuous suture in the pel' is 

Infenoi picloncphrolithotoiu', as suggested l)s /uckcikandl, has lateh been 
rcsiewcd b\ Papiu and bx /ondek indcpcudcntU In this opciation, after the 
kidnc' IS freed, tlie louer pole i-s lifted upward and an incision is made along 
the lower border of the pol'is When the incision reaches the renal sinus, it is 
continued througli the kidnoj substance, along its inner border to tlic lower pole 
(Fig 1C5) The inferior bortler of the peUis and the lower cahx aic opened, 
this gi'cs ample space for the rcmoial of rather large stones and for cxploiation 
of the peUis and caljccs (Fig 16G) It is jiaiticularh useful in the icmo'al of 
large triangular stones winch do not project into the calx cos Bleeding is lela 
tuelx slight The wound is closed as m the ahoxe mentioned pioccdiirc 



Nephrohthotomy 

The complete nephrotomies of former jears are rareli used at the present 
time Thej were frequentlx emplojed when methods of diagnosis wcie made 
quate and the surgeon considered a thorough exploration of the kidnej ncces 
sarj Furthermore, before a lliorougl. appraisal of the fimetioinl r alue of both 
hiunejs was possible, stones Mere often removed uherc neplirectomj nonid now 
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■\vithin the pelvis to locate and make pressure on the individual fragments. The 
nephrotomy incisions are closed with interrupted sutures of plain catgut. A 
drainage tube is inserted through a lower calyx and the wound in the pelvis is 
sutured. The cortex over the caliees is u-sually thinned and fibrotic, therefore 
there is little injury to excreting tissue I have found this a very satisfactory 
method of removing .staghorn stones. In one case so treated, although a small 
fragment was left in a lower calyx, the function of the kidnej"^ had more than 
doubled in twelve months and the fragment left had not increased in size. 

Joly described two methods of extending the incision from the pelvis into 
the renal cortex when the ordinary pelvic incision is too small. He credits 
Hlarion with enlarging the opening by continuing tire posterior pelvic incision 
into the cortex. The incision begins on the posterior surface of the pelvis near 



Fig 104 Fig. ICo. 

Fig 1C4 — The enlarged ■wound ■'vhich is made through a relati\ely nonvascular portion 
of the kidney gives adequate room for the remo\aI of^large stones from the kidney pelvis 
The wound in the kidney is closed with interrupted sutures of Xo. 1 chromic or plain catgut 
and the wound in the peUis with a finer suture of the same material 

Fig 105 — Dotted line indicates extension of the incision in the peUis through the cortex, 
opening the lower calj-x of the kidney 


the ureteral junction and curves upward toward the junction of the middle and 
lower thirds of the renal notch. Two clamps are then placed on the edges 
of the renal sinus to control the retropelvic vessels and the incision is continued 
through the kidney .substance in the line of the lower cal 3 "x (Fig. 164). The in- 
cision gives ample room to explore the entire renal pelvis and is particularly 
suitable when the stone involves the pelvis and lower calj-x. Onh^ a .slight thick- 
ness of renal tissue is involved and in a relative^ nonvascular area. There is the 
disadvantage of dividing the retropelvic artery. The arterj^ varies greatly in 
size and when small it may be divided ndthout seriously interfering with the 
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Tlie principal indicitioiis nt present for ncphrolithotomj aie stones im 
pacted or cnejsted in the caUccs, stones in intrarcnal peUes, and cases in ^\hlch 
it IS scT} difiieult or impossible to expose the rend pchis In most cases the 
stones can be rcmo\cd tbronyh a \cr> limited coitical incision and but little 
tlarmfic is done to the Kldne^ (riKx 16<, IfiS, 1G9, liO, Id and 1(2 ) 



Technique of NephroUthoiomy — The operatuc piocediiic \aries according 
to the size and location of the stone and aceoiding to the circumstances under 
'vhich tlie operation must be done When a stone is confined to a calyx, fre 
quenth the eal>x is dilated and the o\erlying parcnchjana is thin and fibrotic 
An incision made through the diseased area, aihich is casih recognized bj palpa 
tion, causes no bleeding The stone is remoaed Tilth forceps, a catheter is passed 
through the calj\ into the renal pelxis for drainage, and the -wound in the 
parenchyma is closed around the catheter with one or two interrupted sutures 
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be the operation of choice. It is probable that the erroneous idea that there is 
a relatively bloodless area just posterior to the convex border of the kidney has 
led many surgeons to incise the kidney Avidelj^, thinking that little injury would 
be done. Keyes has aptly stated that no one has found this line of bloodless 
parenchyma on the operating table. Large branching calculi, for which complete 
nephrotomy was at one time done, should in many cases be left alone When 



Fig 167 — Stone impacted in the lower calyx of the right kidney 


they are suitable for operation, they can be removed by a combined pyelonephro- 
lithotomy with less destruction of renal tissue and less danger of secondary 
bleeding. Aside from the greater mortality that attends extensive incisions into 
the kidney, secondary hemorrhage is a frequent complication and, when the 
kidney is infected, progressive pyelonephritis and renal atrophy often necessitate 

nephrectomy. 
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Tlie principal indications it present foi nephrolithotomy are stones im 
pacted or enc^stcd in the uahecs, stones m mtnrcnal pehes, and eases in aihich 
It IS \cr} difTicult or impo'isihle to expose the renal peUis In most cases the 
stones can be removed tlirout^h a \ei^ limited coitical incision and but little 
damage is done to the kidno\ (I if,s 167, 16S 169, liO, 1«1 and 1<2 ) 



Technique of NephroUthoioniy — The operatise pioeedurc \aries according 
to the size and location oi the stone and according to the circumstances under 
which the opeiation must be done When a stone is confined to a calvx, fre 
quently the calyx is dilated and the overlying parenciiyma is thin and fibrotic 
An incision made through the diseased area, rshiUi is casih recognized by palpa 
tion, causes no bleeding The stone is removed v.ith forceps, a catheter is passed 
through the cahx into the renal pchis for drainage, and the Mound m the 
parenchyma is closed around the catheter mth one or two interrupted sutures 
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of No. 1 plain catgut. When small stones are situated in a ealyx with essentially 
normal parenchyma, the stone can usually be identified by probing for it through 
the parenchyma with a fine straight needle When tlie needle is felt to grate 
upon the stone, the needle is held in place while an incision is made onto the stone 
by the side of the needle and the stone is grasped with forceps and removed. If 
the kidnejr is to be drained, a catheter may be inserted and the wound is closed 
as mentioned above. If no drainage is to be used, clots and any particles that 



FIS'. 169 — Pyelogram of same case presented m Figs 1G7 and 168, thirty days following 
nephrotomy Note decrease in size -of pelvis and calyces There is no evidence of injury to 
the kidney 

have been dislodged from the stone are flushed from the calyx by a jet of warm 
saline solution directed into the wound and the wound is closed with interrupted 
sutures of No. 1 plain catgut. 

Large stones occupying the renal pelvis and one or two calyces of the kid- 
ney are probably more satisfactorily removed through the cortex. .Stones of 
such size can be palpated through the kidney. The incision follows the con- 
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tour of the stone until tlie caKces *muI pcUis me opened sufficiently to pciinit 
the stone to bo lcmo^cd intnct A c-ilbetei is then plsccd into the pcUis through 
one angle of the uound and the cortical incision is closed accurately uith in- 
teiruptcd sutures of Xo 1 plun catgut 'Wlicn at all practicable, I prcfci to 



Tiff 1*0 — X ra> of !««;<» brnncliinff stone m the right kiilney 



>iff 111 — ryeloAri 


bring the drainage tube through an unimohed calyx This permits the uound 
•n the hidnej to be sutured more accurately The presence of a tube in the in 
cision IS a possible source of secondary hemorrhage 
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of No. 1 plain catgut. When small stones are situated in a calyx with essentially 
normal parenchyma, the stone can usuallj’- be identified probing for it through 
the parenchyma with a fine straight needle. When tlie needle is felt to grate 
upon the stone, the needle is held in place while an incision is made onto the stone 
by the side of the needle and the stone is grasped with forceps and removed. If 
the kidney is to be drained, a catheter may be inserted and the wound is closed 
as mentioned above. If no drainage is to be used, clots and any particles that 



Fig 1C9 — Pyeloffram of same case presented m Figs 107 and 108, thirty days following 
nephrotomy Note decrease in size -of pelvis and calyces There is no evidence of injury to 
the kidney 

have been dislodged from the stone are flushed from the caljLx by a jet of warm 
saline solution directed into the wound and tlie wound is closed with interrupted 
sutures of No. 1 plain catgut. 

Large stones occupying the renal pelvis and one or two calyces of the kid- 
ney are probably more satisfactorily removed through the cortex. Stones of 
such size can be palpated througli tlie kidney. The incision follows the con- 
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tour of tlic stone until the enhets ami pchts arc opened sufficientl> to pcimit 
the stone to bo iomo\cd intact A cithctci is then pheed info the pehis tliiough 
one angle of the uound and the cortical incision is closed aecunteh uith in- 
terrupted sutures of No 1 jilim catgut A\hen at all luacticahle, I prefer to 


} 


Uff 170— \ ray of Inrise brnnchlng alone In Ihe rlRlil kiancj 





He 


‘ ^ — r i elneram of tlie « 
aboNe thp stone 


le Cl*** pre ento<l in Fig 
tlic right Vi toll) >«ot« 


170 There ililatation of the calyces 
- un<le\ eloped left klilnc> 


hung the dianiage tube through an niimtoUcd caly\ Tins permits the uound 
in the kidncj to be sutured more accuratclt The presence of a tube in the m 
cision IS a possible source of secondarj hemorrhage 
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The most difficult nephrotomy is that in which a kidney pelvis of approx- 
imately normal size must be entered through the parenchyma. This necessity 
arises when a small stone is situated in an intrarenal pelvis or when, because 
of poor exposure, a short pedicle, or adhesions from a previous operation, the kid- 
ney cannot be sufficiently delivered to bring the pelvis into view. A small soft 
rubber tube should be placed around the vascular pedicle as a tourniquet so 
that the blood supply to the kidney can be temporarily occluded and an incision 
is made just posterior to the convex border of the kidney near the lower pole. 
The lower calyx is opened first. It is straight and wide and leads directly into 
the pelvis. Under normal conditions the anterior and posterior surfaces of the 
calyces are practically in contact, and the incision if not properly directed may 
pass the calyx and injure vessels at the hilum of the kidney Tlie calyx is from 
one to two centimeters from the surface and is recognized by the pearly white 
appearance of the mucous membrane. The incision should be made directly in 



Fig' 172 — Pyelogram of same case presented in Figs 170 and 171, one yeat following 
nephrotomy and removal of stones from right kidney. Note improvement in appearance of 
right kidney pelvis and calyces Small stones remain near the lower pole of the right kidney 

line with a plane bisecting the kidney AVhen the incision is about 1 5 centi- 
meters deep, the wound edges are retracted and the incision is cautiously ex- 
tended until the calyx is entered. Tins is possible only when the blood supply 
is completely occluded When it is difficult to enter the calyx, it is sometimes 
possible to invaginate the pelvis into the renal sinus and toward the calyx with 
the little finger and carefully locate the calyx in this way. In some eases it is 
possible to expose the pelvis or upper end of the ureter sufficiently to pass a 
small curved sound or a bent probe into the lower calyx and cut down onto the 
end of it. When the calyx has been opened, the incision may be extended to- 
ward the upper pole of the kidney until there is room to explore the pelvis and 
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rcmo\e the stone The uound m the kitluej is then held together bj pressure 
of the assistant’s liands, one hand one one side of tlic Kidnej and one on tlie 
other, until the uound is closed uitli interrupted sutuics The sutuies should 



Vig 111 — \n Incl'lon for noi>l)ro(«>m> aovrUicO by f oorge C Pr^tlicr 



Pig 171 — Prathers operation for removal of large stones from the kidney A flap of renal 
tissue Is retracted upward exposing the renal peUls and calyces 


placed about a centimeter apart and should include the entire thickness of 
the parenchjma to approximate eomplcteb the surfaces The> should not enter 
the caljx The sutures should be tied just tightlj enough to approximate firmly 
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The most difficult nephrotomy is that in which a kidney pelvis of approx- 
imately normal size must be entered through the parenchyma This necessity 
arises when a small stone is situated in an intrarenal pelvis or when, because 
of poor exposure, a short pedicle, or adhesions from a previous operation, the kid- 
ney cannot be sufficiently delivered to bring the pelvis into view. A small soft 
rubber tube should be placed around the vascular pedicle as a tourniquet so 
that the blood supply to the kidney can be temporarily occluded and an incision 
is made just posterior to the convex border of the kidney near the lower pole. 
The lower calyx is opened first. It is straight and wide and leads directly into 
the pelvis. Under normal conditions the anterior and posterior surfaces of the 
calyces are practically in contact, and the incision if not properly directed may 
pass the calyx and injure vessels at the hilum of the kidney. The calyx is from 
one to two centimeters from the surface and is recognized by the pearly white 
appearance of the mucous membrane The incision should be made directly in 



Fig 172 — Pyelogram of same case presented in Figs 170 and 171, one yeai foIlo\\ing 
nephrotomy and removal of stones from right kidney Note improvement in appeal ance of 
right kidney pelvis and calyces Small stones remain near the lower pole of the right kidney 

line with a plane bisecting the kidney AVhen the incision is about 1.5 centi- 
meters deep, the wound edges are retracted and the incision is cautiously ex- 
tended until the calyx is entered. This is possible only when the blood supply 
is completely occluded. When it is difficult to enter the calyx, it is sometimes 
possible to invaginate the pelvis into the renal sinus and toward the calyx with 
the little finger and carefully locate the calyx in this way In some eases it is 
possible to expose the pelvis or upper end of the ureter sufficiently to pass a 
small curved sound or a bent probe into the lower calyx and cut down onto the 
end of it. When the calyx has been opened, the incision may be extended to- 
ward the upper pole of the kidney until there is room to explore the pelvis and 


RFNM, CM cm I 


253 


When a kKlne% Ins t^\o pches, the Mpper and louci seg^nents nre usualh 
qwte distinct, liaMiis not onl% vepai itc piKcs Imt dso scpaiatc blood icssels 
The diMsions bclnecn the tno portions ire marked b\ a Riooic nluch lancs 
{rreatN in dcptli, but is qmte pciciptible Itcsiction should 1» done in tins line of 
dixision The kidnei should lie liliei ite<l coiiipleteh and the \ascular pedicle 
t\post?d and examined caicfulh If blood \esseb> nhicli pass to the diseased 
portion likcniso supplj the hoaltl j segment, resection must be abandoned 
^ephrcctom\ should be done miloss the condition of the opposite kldnc^ re 
quires tint the hoiltln renal tissue be picscrscd "Wlicn the licalthj portion 
has an independent blood suppK, the blood scssels and the meter to the diseased 
part arc doubh boated and ditided Tlie tapsulc of the diseased portion, if not 
too adherent is scpaiatcd and inriicd back to the line of deniarkation and the 
kidncA IS divided Tlic kidnev should be divided when possible bv an anterior 
and a posterjoi incision, each extending to the center of the kidncv and so di 
letted that a vved^t of tnsiio will be lemovcd Tins pcinuts a mote accurate 
closure of the licaithj segment The wound in the kidncv is dosed with inter 
rupted sutures of No 1 plain catgut plated about one ccntimctci apart The 
Capsule which has been stripped fiom the disdscd portion when rollid into 
a cuff along the margin ot the wound, gives idditional support to picvcnt the 
sutures from cutting in 1 inallv , a tag of fat is sutured ov cr tlic lino of closure 
A nephropoxv should lie done to jnsurc good position and drainage 

There maj bo considerable iiicqnalitj m size of the two segments of a Kid 
nev with two pelves The upper poition is often less tlion half the i>uc of the 
lower portion 'When the disease is confined to the lower portion of the kidnev 
there is little to be gamed bj leaving the upper segment and neplucctomj is 
usualh advisable Oceasioinllj, the volume of the two segments is ncailj 
equal, or the oppO'jitc kidncv is impaired, and resection of the lovvei segment is 
indicated It must be remcrabeicd that alroph> of the remaining portion some 
times follows resection, even when the opciation has been careful^ "ind skill 
fulh accomplished Tberefoie, when the loss of functioning tissue would be 
disastrous, the advantages of nephrolithotomy and prolonged diainagc should 
be considcn d 


Stones blocking an upper oi lower cahx often cause such localised dtstruc 
tion of the parencln ma that re section of the diseased area is preferable to nophro 
Uthotoinj Drainage of the kidnev is rareU sitisfactoiv following nephro 
lithotomy, especially if a lower calyx is involved Infection is difficult to con 
trol and otten w ill spread to the healthy portion of the kidney Furthermore, re 
section IS helpful in the prevention of recurreucc of stone This operation is 
sometimes referred to as a calyecetomy 

After freeing the kidney and temporarily occluding the blood vessels, d 
wedge shaped section of tissue is excised Care should be taken to icmove a 
narrow margin of healthy tissue The calyx that has been cut should be closed 
with a continuous suture of fine plain c itgiit (Fig^ 179 and 180) The wound 
m the parenchyma is then closed with interrupted sutures of No 1 plain catgut 
and covered with fat as deseiiUd abovv (Fig 181) If the closure has been 

(Text continued on page 2s8 ) 
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the surfaces. If too much tension is placed on the sutures, they will cut into the 
tissue. It is a popular procedure to place a thin layer of perirenal fat between 
the cut surfaces of the kidney, because of its hemostatic value. This is not neces- 
sary when the wound in the kidney has been sharplj'^ incised and the surfaces can 
be approximated accurately When lacerated surfaces must be approximated, 
tags of fat are very useful to help plug the defect and control bleeding. 

George C. Prather stresses the importance of temporarily clamping the 
renal vascular pedicle whenever the cortex is incised for the removal of calculi. 
This prevents blood loss and permits a more accurate examination of the kidney 
He uses a semiflexible Doyen’s curved intestinal nine-inch, rubber-covered clamp. 
The clamp is placed on the vascular pedicle just tightly enough to occlude the 
blood vessels and is released briefly every eight minutes to prevent damage to 
the parenchyma When removing large, branching stones, Prather makes a V 
incision on the posterior surface of the kidney with the apex at the pelvis and 
the ends of the incision extending tOAvard each pole (Pig 173) The flap of 
cortex is lifted up Avith a small retractor and the stone is removed With the 
stone remoA'^ed the openings of the calyces are Avithin sight and may be explored 
if fragments haA'e been left behind (Pig 174) The operation is completed by 
exploring the ureter Avith a bougie and suturing the nephrotomy incision In- 
dividual arteries of any size may be ligated They are easily found by mo- 
mentarily releasing the clamp on the kidney pedicle The kidney is drained 
by a No. 18 Polej’’ catheter A\diich is so placed as to emerge from the end of 
the incision near the loAver pole. 

Prather’s operation is obviously less destructive to renal tissue than a com- 
plete nephrotomy along the convex border, and AA'hen the pelvis is largel.y intra- 
renal it seems a very logical procedure The purpose of the operation is to re- 
move the stone intact, but this is at times extremely difficult, especially Avhen 
portions of the stone have groAAOi in calyces Avith narroAv infundibula. When this 
occurs, a short incision OAmr the calyx to remove the retained fragment is the 
procedure of choice. Most of these kidneys are infected, and laceration of tlie 
parenchyma may be folloAved by infection and postoperative deterioration of 
the kidne3^ 

Heminephrectomy 

When calculi are associated Avith extensive destruction of the renal 
parenchyma confined to one pole, and Avhen the rest of the kidney is healthy, 
resection of the diseased segment is often the treatment of choice This opera- 
tion IS performed in tAVO types of cases: AAdien the kidney has tAvo pekoes, one 
of AAdiich drains a diseased stone-bearing segment, and A\dien a stone occludes 
an upper or a loAver calyx. When stones are removed in such cases, the dis- 
eased portion of the kidney, usually infected and often poorly drained, is a 
menace to the healthy portion of the kidney and not ini'requently requires a 
nephrectomy later. Resection of the kidney is particularly useful Avhen dimin- 
ished function or disease of the other Iddney requires that all functioning tis- 
sue be preserved (Figs. 175, 176, 177 and 178). 






irNM cvicuii 



, r'J: — IIemineplirett£>n>y Int<»rrupte«I sutures of No 

Placed throuen the kidne> cortex posterior to the line of incl«ion 
Kidney has been excised and the end of the expo ed caljx close I 
cstfut The reflected renal capsule is folded hack to be used to co 


1 plain catgut base been 
The disiased portion of the 
i\ilh sutures of fine plain 
\ei the wound 





RENAL CALCUU 


259 


In second irj cnlculi the problem is nrach more difficult The urine is 
usiiallj alhilmc, in most esses beesusc ot ure.s splitting bsetena These 
organisms arc {rcuuentls resistant to antibiotics or chemotherapj , and 

aeldilication of the urine is often .lidicult In m> oun experience ad«)uate 
nephrostoms drainage, using tiio or three tubes isben necessary, md copious 
irrigations of the infected renal caeiti base been of greatest importance in 
eliminating infection, remoeing small calcireons fragments, and presenting 
the recurrence of stones 



'Pig ■'S- — Two nephrostomy cathei<>rs In plice for continuous Irrieatlon of rtnal pel\i- Con 
trast substance In ureter in'Iicates frood drftlnaee 

I usuallj phet the tips of two cntheteis in the leml pehis and bring the 
catheters out through the lower caljK ot the kidne\ (Fig 182) One citheter 
maj be of smill caliber to be used as the intake, while a laiger catheter is 
used foi the outlet When the pel\is is large, with dilated cahees, a third 
tube is at tiiucs placed through nn upper cal^ x Irrigation is begun w ith normal 
saline solution about twont\ four hours following the operation In a few 
da\s this is replaced bs Solution G or 05 per cent acetic acid When the 
irngiting solution runs down the ureter and irritates the bladder, the strength 
of the solution mi\ bo reduced until toh rated Usinllj 500 c c of the solu 
tion IS nm through b> a npul drip twice a daj The acid solution aids in 
eliminating infection and washes out blood clots and minute stone fragments. 
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done carefully, there will be no bleeding into the kidney pelvis and drain- 
age of the pelvis is necessary only when there is a coexisting infection in the 
rest of the kidney. In that ease, the drainage tube should emerge through an 
uninvolved calyx. 

Postoperative Care 

There is no operation in which postoperative treatment is more important 
than the removal of renal calculi. The three most important factors- in 
the prevention of recurrence are complete removal of the calculi, adequate 
renal drainage, and the elimination of infection. Control of the reaction of the 
urine, also an important factor, is in many cases dependent upon the control 
of infection. Following the most careful and accurate operative procedure in 
which stones are completely removed and adequate drainage is assured, stones 
are apt to recur unless infection is controlled and the urine can be made acid 
or alkaline as conditions require 



Fig. 181 — ^Hemineplirectoniy operation complete Interrupted sutures tied over bits of fat to 

prevent cutting m 

Adequate postoperative treatment is to a large extent dependent upon 
the composition of the stone and the type of bacteria that cause the infection. 
Postoperative treatment is rarely a difficult problem in primary renal calculi. 
The urine is usually acid, infection is minimal, and nephrostomy or pyelostomy 
drainage are indicated only when considerable trauma has resulted from the 
operation. In that case irrigations are not often necessary and the drainage 
tube should be removed as soon as the urine is clear. A free fluid intake is 
important, and urinary antiseptics or antibiotics should be given as indicated. 
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In seconclarj calculi the prohlem is much more difficult The urine is 
usuallj alkaline, in most eases because of urea splitting bacteria These 
organisms are frequentlj quite resistant to antibiotics or chemotherapy, and 
acidification of the urine is often difficult In m\ oun experience adequate 
nephrostomy drainage, using tavo or three tubes avhen necessary, and copious 
irrigations of the infected renal caaita have been of greatest importance in 
eliminating infection, rcmoaing small calcareous fragments, and preaenting 
the recurrence of stones 
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and occasionally causes soft calculi to disintegrate. When stones of appre- 
ciable size are left behind, 100 c.e. of 0.5 per cent urease solution is run 
through once a day, as suggested by Keyser. 

The irrigations are usually continued two or thi'ce weeks, or as long as 
improvement is noted and circumstances Avill peianit. In selected cases the 
patient is taught to use the irrigation and is peianitted to return home with 
the catheters in place. In a few instances ^ve have succeeded in ridding 
the kidney of fairly large stone fragments bj’’ this method. Urinary antiseptics 
or antibiotics are administered nt the same time 

After the drainage tubes lire removed, the patient should be kept under 
close obserAmtion as long as there is a possibility of improvement or until 
there is reasonable assurance that the stone Avill not recur If infection or 
small stone fragments persist after the tubes haAm been I'emoAmd, fi-equcnt 
cystoscopic pehuc laAmge, using an acid solution, should be carried out Achen 
practical. In all cases a free fluid intake and a liberal, high-vitamin diet should 
be encouraged. When the stones are pho.sphalie, an acid ash diet is preferred, 
Aidiile an alkaline ash diet is desirable Avhen the stones are of uric acid or 
cystine Acidifying drugs should be adininistei-ed Avhen necessary, care being 
taken to aAmid acidosis in patients Avith impaired renal function. 
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HYDRONEPHROSIS 

The successful treatment of hydronephrosis depends upon an accurate 
diagnosis of the cause or causes of the obstruction which interferes with adequate 
drainage. It is only by the complete relief of urinarj’’ stasis that satisfactory 
res ults c an be obtain ed. Obstruction to the flow of urine may exist in any part 
of. the. urinary .tract (Fig. 43). It may be caused" by single or multiple lesions 
and may be mechanical or neurogenic _in_ character. Secondary obstructive 
lesions may follow in the wake of a primary obstruction and remain to inter- 
fere with adequate drainage, after the primary obstruction has been relieved. 
Examples of such secondary obstructive lesions are diverticula that accompany 
obstruction of "the bladder, t he lo ng, tortuous, dilated ureter from lower ureteral 
obstruction (Pig. 53), or th e fix ed kink of the uppw ureter that may result from 
nephroptosis. In some cases it is difi^ult to determine which obstructive process 
Is primary and which is secondary, A stone in the pelvis of the kidney may pro- 
duce a hydronephrosis by obstructing the pelvic orifice, or may be retained in 
the pelvis because of a previously existing obstruction which has caused the 
hydronephrosis (Fig 153). 

Diagnosis, — There are no characteristic sym ptoms of hydronephrosis. The 
subjective symptoms are manifestations of the obstructive lesion, or the result of 
infection which so often follows. A patient under my care came because 
of fever and sev ere cy stitis There was soreness in the loins, but at no time 
had there been pain characteristic of renaUcIiseaser There was advanced 
bilateral hydronephrosis. Neither can physical signs be depended upon. Fre- 
quently a verj^ large hydronephrosis cannot be palpated, and when there is a 
palpable mass it must be differentiated from the many other disease proeesses 
causing enlargement of the kidney. Hydronephrosis is, therefore, recognized 
during the course of. an. examination to determine the cause of renal pain or 
tumoi’, or the source of pus or blood in the urine (Fig. 183). The complete 
diagnosis must determine as accurately as possible tlie cause of the condition and 
the relative importance of all primary an d sec ondary factors. The probability 
of renal disease shoifld be remembered when .sjmiptomatic evidence of gastro- 
intestinal disease cannot be confirmed by examination A detailed discussion of 
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HYDRONEPHROSIS 

The successful treatment of hydronephrosis depends upon an accurate 
diagnosis of the cause or causes of the obstruction which interferes with adequate 
drainage. It is only by the complete relief of urinary stasis that satisfactory 
res ults can be obtai ned. Obstruction to the flow of urine may exist in any part 
of_ tjie. unnaryjract (Pig. 43). It may be caused by single or multiple lesions 
and may be mechanical or neurogenic m character. Secondary obstructive 
lesions may fojlo.w in the wake of a primary obstruction and remain to inter- 
fere with adequate drainage _af_ter the primary obstruction has been relieved 
Examples of such secondary obstructive lesions are diverticula that accompany 
obstruction “of The bladder, the long, tortuous, dilated ureter from lower ureteral 
obstruction (Fig. 53), or th e fix e d ki nk of the upper ureter that may result from 
nephroptosis. In some cases it is di^ult to determine which obstructive process 
Is primary and which is secondary. A stone in the pelvis of the kidney may pro- 
duce a hydronephrosis by obstructing the pelvic orifice, or may be retained in 
the pelvis because of a previously existing obsti’uction which has caused the 
hydronephrosis (Pig. 153). 

Diagnosis. — There are no characteristic sym ptoms of hydronephrosis. The 
subjective symptoms are manifestations of the obstructive lesion, or the result of 
infection which so often follows A patient under my care came because 
of fever and severe cystitis There was soreness in the loins, but at no time 
had there been pain characteristic of renliT~disease7 “There was advanced 
bilateral hydronephrosis. Neither can physical signs be depended upon Fre- 
quently a very large hydronephrosis cannot be palpated, and when there is a 
palpable mass it must be differentiated from the many other disease processes 
causing enlargement of the kidney. Hyd rone phrosis is, therefore, ^recognized 
during the cou^epL an. examination to determine the cause of renal pain or 
tumor, or the source of pus or blood in the urine (Fig. 183). The complete 
diagnosis must determine as accurately as possible the cause of the condition and 
the relative importance of all primary an d sec ondary factors. The probability 
of renal disease should be remembered when symptomatic evidence of gastro- 
intestinal disease cannot be confirmed by examination. A detailed discussion of 
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III" conditions (1) the fiihcti^al \aliic ofjli^hidroiicpluotic Judiuv, (2) 
•the condition t)f the opposit. Kulnev (Fig 35), ( t) the <>1 
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ccs.srulirbj'plaslic lilodcclfuCs; uhile a miichjm'illeroiK, ucoininhicd b\ infee 
(ion ina'icnaLTitTopTir vfiH usinlli piogicssTo complete dcslnulion of the Kid 
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upo.. .,s funettonsl value and the results of the operal.ou upon m„e'^ ” 



264 


UROLOGICAL, SURGERY 


diagnostic methods and procedure is given in Chapter II. It is sufficient to 
call attention here to the importance of a thorgug^h investigation’ of the entire 
urinar;^ trac^ before deciding upon the treatment to be instituted. The source 
of obstruction may be located in any part of the urinaiy tract. The disease may 
be unilateral or bilateral ; secondary processes may have been established, or the 
condition may be eomplicateddiy~lnfeet.ion7 stone or otlmV ^sease The question 
of unilateral or bilateral pathology and the individual .function of each kidney 
Will decidedly influence the method of treatment. Small h^’^dr onephroses may 
be those of infantile or atrophic kidneys, while large sacs may be associated 
with considerable functioning renal tissue. 

Surgical Treatment. — The surgical treatment of hydronephrosis consists 
of nephrectomy and operations designed to improve the drainage of the 
kidney. The operative procedures vary with the loca tion jof-the-obstruction, 
the fonetional value of the individual kidneys, the complic atin g factors, and 
with the necessity of conserving renal.tissue. The age and physical condition 
of the patmnt m'e also important factors in determining the method of treat- 
ment Changes in the upper urinary tract resulting from infravesical_obstruc- 
tion yai’y ’greatly with "the age of the patient and with the duration of the ob- 
struction The stasis and dilatation of the upper urinary'’ tract' whicli result 
fr om pros tatic enlargement or acquired urethral stricture are usually, bilateral 
and are reliev efl~ wlien the obstruction. js j.’emo.ved (Figs. 44, 45 and 46). 
Exceptions to this are occasionally seen when a vesical diverticulum or a 
hyjmrtroplned iiit^ureteral bar produces additionai~ol5structidh. In cases of 
congenital infrayesical obstruction the treatment is rarely so _simple. There is 
often a fixed patency of the ureteral orifices, permitting regurgitatiom.of the 
vesical contents up the ureter, and the ureters are usually dilated and tortuous, 
adding further to the impediment to free drainage from the Iddneys. These 
eases require prolonged drainage and very Qareful investigation to determine 
the surgical procedure that will be most effective. Surgical methods in the_ treat- 
ment of this group of cases are discussed ui_Chapter XXXII 

Surgical^ .treatment is indicated in s^myitoju-producing .hydronephrosis 
when eystosco^pje methods of treatment are ineffective, or are not applicable, and 
when the operative risk is not prohibitive Pyelographic studies occasionally 
reveal moderate dilatation of the renal pelvis unaccompanied by symptoms or 
evidence of impaired renal function There is little chance of improving the 
condition of such kidneys b.y operation They should be re-examined at intervals 
of twelve months until it is estalilislied that the condition is not progressive. No 
treatment is indicated if the urine remains uninfected and the dilatation of tlie 
renal pelvis does not increase. Both Lewis and Mclver have called attention to 
the relief afforded cases of .stricture of the ureteropelvic area by dilatation with 
ureteral bougies and catheters This ticatment cannot be applied when there is 
angulation at the ureteropelvic area or ptosis of the kidney, and .should not be 
continued when prompt relief is not obtained 

The choice between conservative surgeiy and nephrectomy when hydro- 
nephrosis results from ureteropelvic obstruction depends chiefly upon the follow- 
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in addition, some ti ne of plastie ope ration, (3) those rcqiurmg resection of the 
extrarenal pdusS^Jhldmg the tmetcroiieUic juncture n ith re iraphntation of 
the-^rct^and (4) cases^th'vt requtrc.neBhrcetomj 
‘^Ad licsions cither'congcmtal or acqmred, tthich iiuohc tlie renal pchis and 
upper ureter nnj cause obstntetno Kniks at or near tbe peUic outlet, uUh re 
tention of unne’HTd dilntaUon _of JlUc kidncj The adhcsions_n n^^c:^_tiom 
the’pehis ^ureter to thclouer_polc of the kidnc^, from the ureter to the 
pehis, or maj bind the ureter and rcml pchis to adjacent structures in- 
frequently such obstruction is complicated bj a lou position or mobility of the 
kidney The liberation of such adhesions, complcteh frociii" the upper ureter 



fig 184 and P — 1 Ca«c • llydronephrosl^v du« lo obsirucUon at ureleropclvlc 
Juncture on rlsht «ide in a boy igeil 5 year* subjected to appendectomy 10 days previously 
under a mistaken diagnosis of appcnJlcitis Preopcratfve pyelogram 

E Ca. e 2 UoentscnocTaTn retoocUed to wnpYijisvio pnWioWRlcal condiUtm IMclvcr 
n. B Journal of Urology December 1939 i 

and renal pelvis and carrying the dissection well up to the hilum of the kidney, 
with tlie addition ot an accurate nephropexy, will correct the faulty diainagc 
unless sufficient dilatation of the renal pelvis has occurred to tausi the uiittr 
to emerge from the pelvis at an area above the most dciienduit portion of the 
pelvis, or unless there are other obstructive lesions, sudi ns stiutun or an 
aberrant blood vessel There is some difference of opinion ns to tin iinpotliirui 
of accessory renal vessels m the production of renal ohstrut tlon In the opinion 
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The presence of infection decidedly influences the operative treatment of 
hydronephrosis. If the infection is caused by colon HaBTli and is limited to a 
few pus cells, and if there are no noticeable inflammatory changes in the, kidney, 
plastic operations for the correction of hydronephrosis may be done with rea- 
sonable chances of success. When well-recognized pyelonephritis accompanies 
hydronephrosis, 'the probability of relief by conservative methods is greatly 
diminished. When the disease is un ilateral with diminished function, and a 
normal kidney on the opposite side, nephrectomy should be done unless the in- 
fe'clion can~he~ eliminated. In cases where a single kidney or bilateral disease 
requires conservative treatment, the infection should be brought well under 
control before any effort is made to correct the obstruction. Continuous drain- 
age and the administration of urinary antiseptics are often quite effective in 
eliminating infection, if the parenchyma of the kidney is not too greatly 
involved. In the milder cases drainage by ureteral catheter is adequate. 
When the infection is of long standing, with very cloudy urine and greatly im- 
paired renal function, preliminary nephrostomy may be required. Drainage 
with irrigations of the kidney and the administration of urinary antiseptics 
should be continued until the urine is clear and function is at its maximum be- 
fore any effort a‘t plastic restoration is attempted. Antibiotics as indicated are 
very helpful in combatting such infections. When the infection persists and 
the conservation of renal tissue is necessary, permanent nephrostomy may be 
preferable to an attempt at plastic correction. The physical and civil status 
of the patient must often be considered when deciding upon the method 
of treatment to be employed. Before advising a plastic operation upon 
the Iddnej^ it should be determined that the desirability of conserving renal 
function outweighs the chance of increased expense, danger, and loss of time that 
the operation entails. In active men, particularly wage-earners, a nephrectomy 
■with a rapid convalescence is often preferable to tlie prolonged treatment and 
lack of assurance of cure that may be incident to conservative operations. Plastic 
operations in this class of patients are more properly reserved for those cases m 
which the destruction of renal tissue may shorten the life expectancjL Greater 
conservatism is properly practiced in children and in young adults, where 
recuperative power is at its height and where the conservation of renal tissue 
is of the greatest importance. In elderly patients operation is rarely necessary 
for hydronephrosis When an operation must be done because of pain or infec- 
tion, nephrectomy should be done if the kidney can be spared; otherwise, a 
permanent nephrostomy is preferable in most cases. 

SURGICAL TREATMENT OF OBSTRUCTION AT 
URETEROPELVIC JUNCTURE 

A very satisfactory classification of obstructive lesions at tlie ureteropelvic 
juncture from the standpoint of surgical treatment has been published by 
Mclver. He divides such cases into the following groups: (1) those that re- 
quire division of bands and the disposition of- polar vessels, (2) those that need, 
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deMstd ail operation to r clieio the uietei fiqm_ol).striielioiub\ laigc acccssoij 
vessels without division of tlie mctei or vessel Areas of the anteuoi and 
poTtunM^duTTniiir^lK ot tlie pthis an txtistd " The pcl\is__^ closed 
anlerKifirin such a wav th at tTc p ortion to which the abcirant vessel is attached 
is'*'drawinipvvard and inwartP" The closure of jhc postenoi wall diaws the 
ur'eter uirwatal andjiackward The IlemcKc Mikulicz principle of excision and 
eio^re is iise^ A catheter is passed down the ureter vud brought out through 
the parenchvma to splint the uretci,jind a tuhe is placed m tlie ptlvis for 
draina ge It is'^ukiit that the disposition of ahcinnt vessels should depend 
uponliie condition found at operation If it can be dcteiniincd dcfinifelv that 
the obstiuelioh is fiom other causes, there is no advantage in dividnig acccssoiv 
vessels Small vesscU niav be divided without causing noticeable destruction of 
renal tissue In the ease of higei vessels Icmponrv occlusion with tin finger oi 
a soft clamp will show the amount of nnal tissue involved, bv congestion oi 



Pig IgG — Ca«e 2 Serial pyeiocrama Phoning normal condiUon after opention for rtlief of 
obMrucvSon tMclair K 1 Juurn il ot liroloRj December 1939 ) 

blanching of that portion supplied or drained bv tlie vessel In noninfected 
kidnejs the mast to be expected from ligation of a ves-^el is fibrosis of the portion 
ot the kidnev involved If the kidnc> is iiiteetcd, tlicre is danger of an abscess 
or sccondarj hcmoirliagc A caiefiil examination of the vascular pedicle will 
determmo how extensive this will be If, bj complete dissection of all adhesions 
as suggested bv Slclver ot bv resection of the renal pelvis according to Young’s 
method, the vessels can be removed from eonta^*t with the ureteropeUic area, a 
satisfaetoiv result should be obtained with the least interfeicnee with renal func 
tion In large \ esseK that cannot be disposed of except bv ligation div ision and 
re implantation of tlic ureter is the best procedure 

The second group includes those cases in which the extraienal pelvis has 
become so dilated th it the iiretci cme^tes fiom an area above tlie most dependent 
portion (high oi lateral implantation of the meter), or in which theic is stnc 
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of some urologists they play onlj’- an accessory role in the production of liydro- 
nephrosis, serving as a band oyer wh ich the ureter maj’- be kinked in cases of 
nephroptosis, or as a secondary obstruction to an already enlarging rmal pelvis 
This view probably arises from the* frequent-obser-vation pf accessory vessels 
running to the lower pole of kidneys in which there is no^ evidence of obstruction. 
Others with equally extensive experience are convinced that they are frequently 
the direct cause of renal obstruction. Jewett, in a study of 71 eases of hydro- 
nephrosis, reported that in 24 eases aeeessor 3 '- renal vessels were the cause of ob- 
struction In 1920 Quinby stressed the importance of these, aberranlvessels.as 
a cause of hydronephrosis and advised section of the ureter and re-implantation 
into the renal pelvis in^arr.area that AvilLremove the, ureter from contact with 
the vessel in those cases in which the vessel supplies too much of the kidney to 
be divided safel 3 ^ Patch has also reported a number of eases successfully treated 



Fie 185 — Case 2 -Drawings showing flndings at operation and postopeiative lesult (Mclver, 
R B . Journal of Urology, December, 1939 ) 

in this manner. Most operators prefer to divide the artery’’ or vein, believing 
that little damage will result to the kidnej’’ and that the operation carries less 
risk than division and re-implantation of the ureter. Mclver contends that in 
manj’’ cases thorough dissection and liberation of the upper ureter and renal 
pelvis will allow the disposition of large polar vessels without their division 
He states that as the adhesions between the obstructing vessels and pelvis arc 
divided the movement of the pelvis is downward, while that of the vessels is 
upward, so that ly simple dissection with division of bands and adhesions the 
obstruction may be completely relieved (Pigs. 184, 18.5 and 186). Creevy re- 
ported a case in which an aberrant arleiy was released and displaced upward, 
apparently relieving the obstruction, but the operation was not successful. The 
artery continued to obstruct the pelvis at a higher level. H H. Young has 
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to overcome this objection to the Tcnger operation, Sclnvvzcr in 1932 reported 
his operation \\luch in propcrij selected nsej> produces n lerj satisfactorj pehie 
outlet and is a definite improicment o\er the Fcngcr operation The constricted 
area at the ureteropchic juncture is divided b\ an jncision on the posterior sur 



Fill 188— Largp tiydroncpliro^is rwuttins from aOh^slons ot ureteropel\Ic area Retrograde 
pyclogram 



tig 189 — Same pitlent following liberation of alhesions an I resection of redundant portion of 
renal peUls Intratenous pielogrdm 

face of the ureter The incision is continued on to the pehis bv tno diverging 
incisions to form a V TIic apex of the V flap is pulled dovvn to the lower end 
of the incision in the ureter and is sutured, therebv greatlj increasing the pclv ic 
outlet (Fig 191) Tins operation has been modified bj Folcv bv making the 
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ture of the ureter at the ureteropelvic juncture, or a combination of these condi- 
tions. In the treatment of this group of eases many plastic procedures have been 
devised for the purpose of enlarging the pelvic outlet and providing adequate 
dependent drainage (Fig. 187). In 1891 Kiister reported the first successful 
division and re-implantation of the ureter (pyeloneostomy) for the improvement 
of renal drainage.- A review of the literature indicates that this remains the most 
successful plastic procedure in the treatment of hydronephrosis. Quinby in this 
country and Patch- in Canada have reported a number of cases in which the 
ureter has been successfully divided and re-implanted for the correction of renal 
stasis resulting from accessory renal vessels. In 1898 Albarran reported two 
operative procedures for the treatment of hydronephrosis for cases in which the 
ureter was constricted and left the renal pelvis above the most dependent por- 
tion. He did a lateral anastomosis between the ureter and the most dependent 
portion of the renal pelvis, and divided and doubly ligated the ureter above the 
anastomosis In other eases, with no stricture of the ureter but with great 



Fig. 187 — A, Plastic operation for correction of short stricture of ureteropelvic area 
A longitudinal incision is made through the stiictured area B, The longitudinal Incision is 
sutured transversely, thereby enlarging the lumen 

redundancy of the renal pelvis below the insertion of the ureter, he resected 
the lower pole of the kidney and the adjacent redundant pelvis, leaving the 
ureter to emerge from the most dependent portion of the newly constructed 
pelvis (orthopedic resection). Neither of these operations is frequently used in 
this country. Lateral anastomosis is not apt to be as successful as an implanta- 
tion of the end of the ureter into the pelvis, and the second operation (ortho- 
pedic resection) requires the sacrifice of a portion of the renal tissue. Fenger 
adopted the Heineke-Mikulicz principle for the treatment of strictuie of the 
ureter at the ureteropelvic juncture. This is the simplest operative procedure 
for increasing the diameter of the lumen of the pelvic orifice and the ureter 
(Fig. 190). Unfortunately, buckling of the opposite wall of the ureter fre- 
quently occurs, and many unsatisfactory results have been reported. In order 
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mg the upper portion of the ureter nud ficcine: the pchis up to the hilum 
of the kidne\ During the process of libenting 'itlhcsions, blood vessels should 
be spared \\licre\er possible An idcquate blood suppl\ is import mt in the 
success of all plastic opciations The complete hbeiation of tlic renal pelvis and 
ureter frequenth relieves the obstruction, and nothing furtlicr is necessary ex 
cept to suspend the kidnej so that the pelvis and meter aic held in the proper 
alinemcnt If, after complctelv liber itmg the lend pelvis and uretci, ohstriie- 
tion IS not relieved, one of the seveial plastic pioecdurcs picviouslv described 
should be done TJic most fiequent causes of obstrnelion mentioned in the 
literature arc stenosis or stricture and acctssoiv icnal vessels 

Of the 71 cases studied bv Jewett accessorv vessels caused the obstruction 
m 24 patients, and in 43 there was stenosis at the uictoropclvic lunctuic, ten 
of which were complicated bv an aeecssorv vessel Of this gioup, adhesions were 
the primnrv cause of olistruetion in oiilv four patients In addition to adhesions, 
which frequenth occui is an acocssorj if not as a piinnrv cause, tlicre mav be 
excessive rodundanev and fibrosis of the cxlrarenal poitmn of the pelvis or 
high inscition of the uiotci which requires tonsidciation The ojiciation should 
be selected tint will restore phjsiologieal function as nearh to normal as 
possible 

■NMien there is onlv modciate dilatation of the pelvis and the pchu unfici 
remains m a dependent position, the obstmetioi mav he relieved bv much 
simpler procedures The pressure of renal vessels can be removed in some cases 
bv tlic complete liberation of adhesions, permitting the urctoropolvic aioa to 
descend to a lower level In some c ises the idhcsivc bands aic moio obstructive 
than the blood vessels If obstructing vessels are small, thev should be divided 
^Vhen thev represent a siilistantial poition of the lonal blood supph, pelvic 
drainage must be re established bv jilastic operation In cases of uncomplicated 
stnctuie or stenosis at the uretcropchic aua or upper ureter, excellent icsults 
mav be obtained bj using the Hamstcdt tv pc of operation, first applied to the 
ureter bv D "M Davis m 1933 A small incision is made in the posterior wall 
of the renal pelvis and the largest catheter that will pass is inserted tiuougli the 
area of stricture Incisions through the stricture down to but not through the 
mucosa arc then made It is better to make at least two, prefcrablv fom, such 
incisions The area of stiictuic is then dilated until a No 14 ricnch bougie 
will pass easilj A No 12 French catheter is passed from the pelvis down the 
ureter two or three inches, below the stricture ind the opposite end is brought 
through the renal parciithvma near the lower pole of the kidnev One or two 
holes should bo cut in the portion of the catheter which rests m the kidnev polv is 
so that the catheter will serve as a dram as wtll is a splint A nephrostomj 
tube, which has a ureteral splint extension tube such as tint devised bj Folej 
or bj itcivor, is sati&fvctorv The splinting tube should icnnin in the ureter 
for two weeks, then letrogiadc dihtation of the uatei should be done at 
gndinllv inci easing intervals until the danger of rtcontractioii is pissed 

Ureteropyeloneostomy —Since the report bj Kuster in IS91 of sutccss 
fulh (luidmg and rc imphntmg the ureter into the renal pelvis foi the relief 
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ureteral incision on the lateral surface of the ureter facin$^ the kidne.y and 
placing one line of the V on the anterior surface of the pelvis and tl)e other on 
the posterior surface. When the incisions are closed, the pelvic outlet is not only 
enlarged, but is placed in a dependent position (Pig. 192). Von Lichtenberg 
in 1931 reported his operation in which he applied the principle of the Finney 
pyloroplasty to obstruction at the ureteropelvic area in which there was also, 
high implantation of the ureter (Pigs. 193 and 194). This operation, like the 
Foley operation, places the pelvic outlet in a dependent area. Eaeli of these 
operations will give satisfactory results when properly applied and properly 
executed. The operative procedure should be selected that meets the condition 
encountered. 

The third group consists of advanced cases of hydronephrosis in which the 
extrarenal portion of the pelvis is greatly dilated and the pelvic walls are thick- 
ened and inelastic. Even when the obstructive lesion is removed, a pelvis of 
this type may interfere with adequate di'ainage Conservative operations arc 
rarelj'' indicated in such cases unless there is definite need for the conservation of 
renal tissue, though in properly selected cases excellent results are obtained 
(Pigs 188 and 189). Success depends upon the complete liberation of all 
adhesions, excision of the entire redundant portion of the pelvis, leaving only 
enough of the pelvic border to effect a closure without tension, accurate anas- 
tomosis of the divided ureter to the most dependent portion of the remaining 
pelvis, suspension of the kidney so that the ureter will remain straight, and 
prolonged nephrostomy drainage 

The fourth group of cases consists of those in which the kidney is entirely 
destroyed, or in which there is unilateral lij’-dronephrosis with greatly 
diminished function and compensatoiy hypertrophy of the opposite kidney. In 
borderline eases nephrectomy has the advantage of rapid convalescence and the 
surety of complete and immediate relief. 

Plastic Operations for the Relief of Hydronephrosis. — For plastic opera- 
tions in the treatment of hydronephrosis a large incision with adequate ex- 
posure of the kidney and upper portion of the ureter is essential. The lumbar 
incision (Pig. 82) is usually satisfactory It may be extended until sufficient 
exposure can be obtained. In short, thick iiatients resection of the twelflh 
rib (Pig. 93) gives a more satisfactory approach for this purpose. It is im- 
portant to keep the perirenal fascia and fat as nearly intact as possible so that 
they may be used to support and protect the kidney when the operation is com- 
pleted. The perirenal fascia slioukl be divided near the hilum of the kidney 
posteriorly and reflected forward with tlie perirenal fat, as previously dcserilied 
on page 140. When this has been done, the wound should be widely retracted and 
the kidney and upper ureter carefully freed from adhesions, at the same time ob- 
serving the anatomical relationship of the kidne.y, the renal pelvis and the ureter, 
and the relationship of these to llie neighboring structures. In this way it is 
often possible to determine the primary cause of the obstruction; this in some 
cases is quite difficult. All bands of adlicsions are divided, completely free- 
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should include onlj the fibrous and muscular eonts o£ the ureter md renal pelws 
and should he placed U sufficient intcinls to approximate iccuralelj the 
mot^ms ot the u onnd Tlic nreter is splinted and the iciwl pelt is is drained as 
in other plastie procedures Tins operation is not so ncll adapted to stliictiircs 
ot such small ealiber as the ureter Unless the area ot stricture is len short, 
there IS apt to he hi^tag of the opposite ureteral mil iihieli deteits the pur 
pose of the operation” 



Pig 190 — Technique of Fengers p>lopta«tr (Heineke Ulkullcz principle) 


The Schwyzer Operation — Sehwyzer’s V shaped incision was designed to 
oiercome the buckling of the opposite ureteral wall that sometimes follows the 
Tenger operation A Y shaped incision is made on the posterior surface of the 
ureter and pchis to form a flap which is sutured in the ureteral portion of the 
incision to enlarge the pelvic outlet The stem of the Y is mide in the uieter 
and estends through the area of stricture similar to tlie Fcnger incision From 
the upper end of this incision two incisions diicrge onto the renal pehis The^e 
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of hydronephrosis, this operation has been used probably more frequently than 
any other plastic procedure on the renal pelvis and ureter. Albarran in 1898 
advised lateral anastomosis between the ureter and pelvis, but in this country 
the end-to-side operation is usually preferred and, judging from reports in the 
literature, better results are obtained than b.y any other plastic operation. Neo- 
implantation is usually used to eliminate stricture, to place the pelvic outlet at 
the most dependent portion of the pelvis, and to remove the ureter from the 
pressure effect of large accessoiy vessels as suggested by Quinby and by Patch. 

The implantation has been done in a number of ways. The most satis- 
factory method is direct suture of the end of the ureter to an incision in the 
dependent portion of the pelvis. The ureter should be divided in a healthy 
area, immediately beloAV the strictui’c if thei’e is one, and the end should be 
cut slightly on a bias to aid in preventing constriction. An incision is made m 
the most dependent portion of the pelvis of the same length as the bias end of the 
ureter. A catheter, or the extension of an especially designed nephrostomy tube 
of proper size to fit looselj’^ in the ureter, is passed tlirough the opening in the 
pelvis doAvn the ureter for several inches. The nephrostomy tube or catheter 
is drawn into the pelvis b}^ the method of Cabot or by a similar procedure The 
end of the ureter is then approximated to the incision in the pelvis by atraumatic 
sutures of fine catgut, 000 to 0000 The sutures should not perforate the mucous 
membrane, should be few in numbei’, and should be lightly tied to avoid tension 
A tag of fat is sutured over the area of implantation. If a straight catlieter is 
used for splinting the portion which joins the pelvis, it should be perforated, and 
an additional nephrostomy tube is placed for adequate drainage of the kidney 
The operation is completed by doing a nephropexy to maintain the kidney and 
ureter in proper position Patch advises excision of a rosette of the renal 
pelvis with the ureter when rearranging the position of the ureter in relation 
to aberrant vessels The anastomosis is easier and probably more apt to be suc- 
cessful, but can be done only in tliose cases in which these is no stricture of the 
ureter. 

Samuel Lubash splits the upper end of the ui’cter for a distance of about 
two centimeters and, after it is inserted into the new opening at the most de- 
pendent portion of the renal pelvis, the ureteral flaps are drawn out laterally 
through small stab wounds on either side of the neostomy opening and sutured 
to the pelvis with mattress sutures (Fig 201). The Imots are tied outside the 
renal pelvis He believes that this method prevents tension at the point of 
anastomosis and maintains the true diameter of the ureter. Splinting the ureter 
and drainage of the renal pelvis are done as in other methods. 

The Fenger Operation. — ^The Heineke-Mikulicz principle of transverse 
suture of a longitudinal incision was adopted for use at the ureteropelvic junc- 
ture by Fenger in 1892 A longitudinal incision is made through the area of 
stricture beginning and terminating in healthy tissue With fine chromic cat- 
gut on a small needle the incision is closed transversely, first approximating the 
lower end of the incision to the upper end (Fig 190). Interrupted sutures 
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The ape'C of the flap is sutured direetlj into the lo’v\cr cml of the urctei'il m 
cision nnd the edges of tlic ureter arc siitiued to the edges ot the defect m the 
icml pchis (Fig 192) Folex iccomiiicnds eloseh spuid sutuus ot 0000 
chromic catgut The mucous mcnihranc of the pelvis and ureter sliould not 
be included lu the sutuics Folev inserts i No 10 oi 12 V soft lubhci catheter 
through a stab wound m the jiosterioi wall of the pelvis and into the uietc’* 
for a”distaiicc of 6 or 8 cm The poition of the catheter Ijing in the pelvis is 
perforated for diainagc A second catheter extending onlj into the pelvis is 
inserted for additional diainage and through and through nngation The 
splinting cathetci is left in place for about i week The second cathctei remains 
until adequate diamagc tlirough tlic recoiisti ucted pelvic outlet is assincd 



Of consideiablc value m the ticitmcnt of ceitaiii cases of hvdroutplaosis 
with uicteiopehic ohstiuction has been an (ipeiatwii lepoited hj Culp and 
l)c^Yecld m 1991 Tins pioccdurc utilizes a flap ot icnal pelvis to aid in tit it 
ing an adequate new ureteiopelvic juiictiue 

Ihe hulnev is exposed and mobilircd m tlu usual inuinoi and lot.itcd 
mtdiall} and aiiterioilj to expose the posteuoi pdvis uul urr teiojK hit 
pmauit An incision is then begun at the littci site, md the uictci is split 
throughout the lull length of the tonstiictcd irea into Iiealtliv uicteral tissue 
ACter the tlcsitwl len<,th of the flip hts hem 4elei nulled, iht incition n e\ 
tended tiptvnrd nlnnf; the mednl jimtioii ot the jithis end ht folloimie Ihe 
splieii, conloiu it is lenminteil on the vntenoi sniht, A simiid imismn is 
then unde iilnihl to the fust on tin postdini siiif ice of tin pelii. The Ino 
ii.tis.oiis tom It the npiier end, hut the htse is u.dmid to ensnre m ndeonn'e 
non nretcropelMc juncture The pthic llnp ,s then snnno (la-nite n=i 
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incisions foim a V-shaped flap. The lip of the flap is pulled down and sutured 
into the lower end of the incision in the ureter. The rest of the incision is then 
closed as accurately as po.ssible with inteiTupled sutui-cs of fine chromic catgut 
Although there is some puckering of the wound, 1,hc operation is more apt lo give 
satisfactory results in most cases than the transverse suturing of a straight in- 
cision. It produces some funnehng of the pelvic outlet and the puckering of 
tissue is well above the urcteropelvic .pincturc (Fig. 391). Ncphroslomy drain- 
age and splinting the ureter and nephropexj’' complete the operation 



The Foley Y-plasty. — The Foley operation is a modification of the Schwyzer 
technique and is designed to prevent distortion of the incision when sutured and 
to correct the high insertion of the ureter Avhich is so frequently found in hydro- 
nephrosis After all adhesions have been liberated from the kidney and ureter, 
the kidney is rotated forward, the ureter and lower pole of the kidnej^ are 
retracted upward and held in this position to facilitate accurate placing of the 
Y incision in the kidney pelvis and ureter. The stem of the Y is placed in the 
lateral wall of the ureter so that it will face the pelvis when the normal position is 
restored The incision is extended through the ureteropelvic juncture and into 
the median wall of the pelvis for an appropriate distance, depending upon the 
size of the pelvis and the position of the ureteropelvic juncture From this point 
two diverging incisions are made in the lower median wall of the pelvis in the 
form of an inverted V. The incision in the ureter should be equivalent in length 
to the incision in the pelvis plus that of the V-shaped flap. When the triangular- 
shaped flap of the pelvic wall is turned down, the incision in the pelvis, the 
triangular opening in the pelvis and the inner surface of the V-shaped flap of 
pelvic wall face the incision in the ureter 
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Resection of tbe Renal Pelvis — ^Resection of the renal pehis is not neces. 
sar\ \ery frequent^ The purpose of conscr\ative suigerj in cases of hjdro 
nephrosis is to improve draiiuge and relieve mtrarenal pressure Unless the 
pelvis IS grcatlv enlarged with thickened, inelastic wall, there is no advantage 
in reducing its size bv resection Sargent has demonstrated the tremendous 
restoration that v\ill lesult irom adequate drainage alone There are a few 
cases in wlucli the plastic method of Young can be used to improve drainage bj 
shifting the position of the ureteropelvie juncture Tlieie are otheis in which 
prolonged obstruction has produced so mucli enlargement and fibrosis of the 
c\tiaren il portion of the pelvis that tins redundanev of tissue ma> prevent com 
plete drainage and the elimination of infection When the pelvis is to be re 
sected, the upper portion of the ureter and the pelvis arc dissected free of all 



I'll? IS" — The reduniiint kidney peUis (s dissected free and ailhesionn are separated from 
the upper portion of the ureter 


adhesions {P 15 195), and the \aseular pedicle is isolated and protected The 
cause of tile obstruction is determined aecuratelj hr csamining the ureter, the 
urcteropeli ic juncture and tlic course of the Mood 1 essels supplj mg the hidnej 
In those adianced eases often the fascia coicnng the pchis can be stripped 
from the pcUis and reflected tonard the kidnei The redundant portion of 
the pelvis IS then cvcised beginning at the upper pole and leaving just enough 
pelvic border to close without tension (Pig 190) If there is no stricture or 
stenosis at the ureteropelvie jnnctuie, the incision mav be terminated lust above 
the pelvic orifice and the lower portion of the pclvn, closed as a tube continu 
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edge of the incised ureter sutured to the corresponding edge of the flap with 
interrupted sutures of 0000 chromic catgut. A small Foley, catheter and a 
splinting tube of appropriate size are inserted through a lower pole nephros- 
tomy site, and the tube advanced down the ui’eter for several centimeters. The 
remaining edges of the flap and ureter are approximated over the splinting 
tube with interrupted 0000 chromic catgut sutures, and the defect in the 
pelvis closed in similar fashion. The splinting tube is usually removed in 
three weeks, and the nephrostomy tube 24 to 48 hours later, provided there 
is good drainage as determined by nephrostomy injection. 

A similar procedure, which has likewise been very satisfactory, was re- 
ported by Scardiro and Prince in 3953 



Fie 193 Fib 194 

Fig. 193 — Von Lichtenberg's application of the Finney pyloroplasty to pyeloplasty Line 
of incision 

Fig 194 — Von Lichtenberg’s pyeloplasty, showing suture of the posterior wa'l 

The von Lichtenberg Operation, — In cases of high implantation of the 
ureter von Lichtenberg’s operation, based on the principle of the Finney pyloro- 
plast 3 % may be used The free part of the ureter is drawn to the lowest part of the 
renal pelvis and fixed to it, side-to-.side, with a few sutures. A horseshoe incision 
is then made, beginning on the pelvis at the lower end of the fixation line and con- 
tinuing upward by the side of the ureter until the ureteropelvic opening is 
reached. The incision is then continued down the ureter to a point opposite the 
beginning of the incision in the pelvis (Pig. 193). The two inner edges of the 
wound are brought together with fine .sutures (Fig. 194), and the closure is com- 
pleted by suturing the two outer edges in the same manner. It is important to 
close the corners of the suture line accurately. The pelvis is drawn over the 
anterior suture line by a secondary line of sutures Von Lichtenberg stresses the 
importance of nephrostomy drainage. 
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Resection of the Renal Pelvis — Resection of the renal pehis is not neccs 
sary \erj frequentlj The purpose of conservative suigcr> m cases of hjdro 
nephrosis is to improve drainage and relieve intrarcnal pressure Unless the 
pelvis IS groatlj enlarged with thickened, inelastic wall, there is no advantage 
in reducing its size bv resection Saitjent has demonstrated the tremendous 
restoration that will result from adequate drainage alone There are a few 
cases m winch the plastic method of Young can be used to improve drainage b> 
shifting tiie position of the inetiropclvic junctuic Tlicrc are otheis in which 
prolonged obstruction has produced so much enlargement and fibrosis of the 
extrarenal portion of the pelvis that this rcdimdaiicv of tissue maj prevent com 
plete drainage and the elimination of infection Yheti the pelvis is to be re 
sected, the upper portion of the ureter and the pel'll dissected free of all 



I Is V95 The reJunOant kidney pelvis U Uisaectei free anJ ’nlhe’iiona are separated from 
the upper portion of the ureter 

adhCMons (Fig 103), and the tascultr pedicle is isohtcd and prottoted Tin. 
cause of the obsttuction la dttermincil aeeuratelj hi examining the ureter, the 
ureteropeliic juncture, and the course o£ the blood teasels supplying the hidncj 
n t ese advanced eases often the fasoia covering the pelvis can be stripped 
irom the pelvis and reflected toward the kidnev The redundant portion of 
e pe vis IS then excised, beginning at the upper pole and leaving just enough 
poll 10 border to dost iiithout tcnxion (Pig 19G) If tlicre it no stricture or 
s^nosis at the urctcropoliie juncture, the ineision mat bt terminated just ahote 
the pehic orifice and the loner portion of the pelt is closed as a tube continu 
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Fig. 197 — The ^^ounc^ in the pelvis is closed iMth a continuous suture of No 000 chroinic oi 
plain catgrut The pelvic mucosa is not caueht in the sutuie when possible to avoid it 
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oiis with iJie in ctcJ trijr 107) Jn most iws jt js iiwtssin to usctt the mctoj 
When tins ts done, the ureter 15 rc implnited in tlie most dependent portion o? 
the reeoji?trucfed pohis hi one of the methods prcMoiish dcsezibed (Fi^ IDS) 
The wound m the pchis is closed h> mtcuuptcd sutiue-s of fine ihiomic ent 
gut, 000 to 0000 Onb sufiieient siitmes to ipproximite ^ccunleb the mar 
gins of the wound should he used The sutures should not peifoi ite tlio mu 
eous inemhiaue and should l>c lightU tied (Fig 199) The fnsen whah has 
been redeeted from the pelvis is then sutured over the wound with a contniu 
ous suture of von fine catgut The uioteropelvie juncture is splinted with i 
siinU catheter and uephio<;tom\ di unage is piovidcd (Fig 200) The open 
tion IS completed bv a nephropc \ 



tiK 188 — Outline V irujstins for cvU&ion of lar^e tixlronephrotie sdi. ani( iriraiiljnt iti in of 
ei\« w«e«T 

The Ureteral Splint — Most uiologists who have had experience with 
plastic operations on the Knluev pelvis stress the impoi Jante ot sphntmg the 
areteropeUic juncture hi u small cvthetci which is insortod down the ureter 
several inches and btougUt out thiough a sti!> wound m tlm lenal pelvis or 
through the paicnchvmn of the kuincv This splint kcops the uppci poition 
ut the urctci 111 proper alignment iiid should lemam for i week or ten dajs 
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Fig-. 200 — Renal pelvis closed with Interrupted sutures of One chromic catgut, fascia 
being closed over the pelvis in the same manner The ureter is being united to the newly 
formed pelvis with interrupted sutures of fine catgut Mclvcr’s nephrostomy tube In place, with 
the small portion of the tube distal to the bag extending down the ureter 
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r.s 201-Lr.(,rop)elon«»,tom, Tha 



Fiff. 199— Ureter has been divided 


and the excess renal pelvis excised 


./I. 


tU 




1. tf- 






Fig. 200 — Renal pelvis closed with interrupted suturec; ^ ^ , 

being closed over the pelvis in the same manner The ureter K 

formed pelvis with Interrupted sutures of fine catgut Mclver’s neni,r^°itlf un*ted to the newly 
the small portion of the tube distal to the bag extending down the urete^ ' 
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In tUe opimou of some ^\ntcls -v much lonj^ci tune is dtsii iblc A few luthois 
object to the splint, in the belli f tint ischcmii mav be t luscd b\ picssuit of 
the tube This docs not seem to be i logical objection it n catheter is used 
tint fits loosclj in the meter 

Nephrostomy Drainage — Drainage of the kidncj following plastic op 
erations is essential for satisfaclon results It assures continued renal func 
tion and prc\ents seepage of urine through the sutnic line with icsulting in 
fcction and cvccssne adhesions The drainage should be continued until healing 
IS complete ''lul satisfactory pcUic drainage is assured This can lie determined 
ba the injection of colored solutions and temporarv clamping of the tube Usn 
alh tlie tube is left m for two or three weeks, depending upon llic evtent of llic 
opeiation ^\hen tlitic is infection, it is oficii neccssan to continue the di nn 
ago much longer 



The drainage tube may be inseitcd tlaoiigh the pchis oi tiic parcnclnnn 
of the kidney Jsephrostom\ drainage is more satisfacton , as the tube is moic 
apt to remain in place and can lie replaced with little difficult\ it it should be 
come occluded or if prolonged drainage is necc&sars 

Nephropexy — Fixation of the kidney m a position sufficieiith high to Ivcep 
the ureter straight is important The kidnei which his been completch 
mobilized, if not held in place, may assume a position that will permit kinking 
of the ureter and poor postoperatue results An elaborate ncphiopew is not 
neeossaij A few sutnics foi attaching the renal capsule to the lumbar muscles 
are usually sufficient If the peiircnd fasen has been picsoned intact, tlte 
mpliiopcw adiocitcd bv Doming (pu,cs 21fi221) is ijuite satisfactoii 

Prognosis — In piopcih selected ciscs salisfacton usults mac be expected 
when the piinciplcs ot plastic s«rgci\ lit stiictli adhcied to {Fi^s 202, 207, 
and 204) The indications for plastic operitions on the kidnci pehis are dis 
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Fig 205 — Anterior ^%all of the left hyclronephrotic kidney in child U\elve years of ase. 
apparently resulting from congenital ureteropelvic stenosis (Dodson Virginia Medical 
Monthly, December, 1928 ) 
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Fig 206 — Hyclronephrotic kidney resulting from fixed kink at the ureteroplevic juncture 



286 


UROLOGICAL SURGERY 



Fig 205 — Anterior wall of the left liydronephrotic kidney in child U\elve years of age. 
apparently resulting from congenital uieteropelvic stenosis (Dodson Virginia Medical 
Monthly, December, 1928 ) 
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(lone, nnd the kidncj and upper nrttei ire immolnliztd 1)' splmting tlie uretcro 
pchic auncturc and In nophropixA, with idcquilc in jdiiostonn di iimgc, nlti 
mate impio\emciit in the CMstiin, tomlition ni i% he tvptctod It must he le 
mcmbori.d, liowcsci, th U Kidnc\ tissue dcstioMd ( iiiijot ho icstoiid, iiid 1 1 ngi 
distorted icinl pcUis will i ir(l\ issume x iioimil sue and contoui (Ihgs JO'), 
206 and 207) A sitisfadon phstu proeedmo should itcomplish the follow 
mg results (1) relief of pun, (2) snlisficton cniptiinsr, (3) impioicmcnt in 
function, and (4) iTutonnc wuolution The xtpoits iii the literature aulaatc 
tint excellent results tan he obt lined in piopcih selected t ises 
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cussed in tlie early part of this chapter. It is well to repeat that the positive 
indications for operation are pain unrelieved by simpler inetliods and tlie need 
for conservation of renal tissue. Pain is .iust as proniptlj^ and often more surely 
relieved by nephreetomy, but if tlie kidney contains sufficient functioning tissue 
to sustain life, or if the opposite kidney has limited functional value, an effort 
to preserve the kidney by plastic operation is justified. It is most important 
to remember that uncontrolled infection is the greatest obstacle to a satisfactory 



Fig 207 — Hydonephrosis resulting from kink at the ureteropelvic area, kink appaiently c.iused 
by adhesions Note anomalous distribution of blood vessels 

result. The prognosis is always poor in clironically infected kidnej's. AVhen op- 
erations are undertaken upon such kidneys, nephrostomy drainage should be 
continued for several weeks and in some cases must be permanent. 

The most important principles of plastic surgery are preservation of the 
blood supply, the absolute control of bleeding, accurate closure of wounds with- 
out tension, and immobilization. If the operation is carefully and accurately 




CHAPTER XIII 

CYSTS OF THE KIDNEY AND THEIR TREATMENT 

Only a few of the different tj’^pes of cj'^sts are of surgical interest. The 
multiple small cysts found in chrome nephritis chiefly concern the pathologist. 
Cysts occur occasionally as a result of liquefied occlusion of tuberculous processes 
and occasionally malignant tumors of the kidney undergo liquefication. Dermoid 
cysts are found very rarely and probablj'^ should be classified as embryomas 
Hydatid or echinococcus cysts occur in onlj’’ about 5 per cent of echinococcus 
infections Since this disease is uncommon in this country such cysts will not 
often be encountered. Eosinophilia and the presence of daughter cysts and 
booklets in the urine help to differentiate these, cysts from other cysts and tumors 
of the kidney. 

Perirenal cysts usuallj'- result from renal trauma. Extravasated blood be- 
comes encapsulated. Such cysts are diagnosed by a history of trauma and by 
the roentgenogram which shows an outline of a calcified cyst wall. It is difficult 
to differentiate these cysts from solitary cysts of the kidney with calcifications 
in the cyst wall. 

The types of cystic disease of the kidney of greatest clinical interest are 
solitary cysts and polycystic disease Solitary cysts usually require surgical 
treatment; and polj’-cystic kidneys require surgical treatment only when some 
complication has arisen or when drainage of some of the cysts is necessary for 
the relief of pain or to improve renal function. 

SOLITARY CYSTS 

The etiology of solitaiy cysts is a subject of considerable controversy. 
Whether they are of congenital origin or result from vascular damage plus tubal 
blockage as suggested by Heppler is of very little clinical importance. They maj"^ 
grow from either pole (Pig. 208A) or from the convex border of the kidney (Fig- 
2085). The predominant position is in the lower pole. ' The point of origin may 
be superficial, in which case there is very little destruction of renal tissue, or 
well below the surface, being partly surrounded by renal tissue and causing con- 
siderable damage by pressure. They are densely adherent to the kidney. The 
renal tissue adjacent to the cyst wall is compressed and shows chronic irritation. 
The cyst wall is composed of fibrous tissue and is partly or completely lined 
by low cuboidal epithelium. 

Diagnosis. — It is rarely possible to make a positive diagnosis of solitary 
renal cyst before operation. The patient usually complains of dull continuous 
pain in the loin or a mass in the upper portion of the abdomen. Hematuria is 
occasionally noted. The cyst is usually quite tense and not easily differentiated 
from solid tumors by palpation. When situated at the upper pole, the kidney 
may be pushed downward, simulating a low movable kidney. It can usually be 
palpated from front to back, and has not the wide range of mobility found in 
ovarian cysts and omental cysts. It is situated somewhat more laterally than a 
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cyst of the pancreas. The radiographic shadow of the cyst is somewhat less dense 
than that of the kidney or of a solid tumor. The pyelogram may be negative or 
one of the calyces may show evidence of pressure (Fig. 209). The calyx is 
shortened and ‘the terminal portion is compressed There is never the oblitera- 
tion of calyces that is seen in tumors of the renal parenchyma. There is fre- 
quently some impairment of the function of the affected kidney 

Treatment. — Operation should be done unless it is contraindicated by asso- 
ciated disease or senility. Excision of the ej’^st is the treatment of choice unless 
there is evidence of malignancy, such as an extremely thickened cyst wall or blood 
in the cyst cavity If there is doubt the cyst may be excised and examined 
immediately, nephrectomy to follow if there is malignancy. When there is con- 
siderable destruction of renal tissue nephrectomy should be done. 



Fig 209 — Pyeloffram of cystic kidney illustrated in Fig 2081? 


If the cyst arises from one of the poles of the kidney, the excision maj'^ be 
done according to the method of partial resection of the kidney described on 
pages 252-258. If a large area of tlie kidney is involved, simple excision of the 
free portion of the cyst wall and treatment of the adherent portion of tbe cyst 
cavity bj^ phenobzation or the use of Zenker’s solution are satisfactory. 

POLYCYSTIC DISEASE 

Polycystic disease of the kidney is a congenital condition and is considered 
to be practically always bilateral (Fig. 37). The disease may run its course in 
infancy or early childhood or may exist until late in life The largest percentage 
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of cases IS seen iii tlic fourth <lcculc 5 Iaii\ ohsci\cis have noted a imiKcd 
hcrcditnj tendenc} The tliscisc often ocmus m tuo oi nioic memhois of llio 
siino faiiiiH and in succcodins gciiti it ions Atcoidintj to \ 01111^ it is ic( o-iiii/td 
m tin ec clinic il t\ pcs ( 1 ) The uuniie ioim, iiiiimii'j i \ci\ slioit coiiisi , iioni 
a fe\\ da>bto a few wecU, with the pitient presiousls m icflsoinliK txood health, 
but failing rapidh with headache, diowsinc!>s, abdominal distention, and hie 
cough ( 2 ) The chronic ncjilnitic foim winch runs a much lonircr coiuso, usnalh 
ten or eien twent^ \tars after diaipiosis, showing the tlmieal chaiactcnstics of a 
true chrome ncphiitis witli eueulaton changes, low specific giaMty of the uiinc 
and ilbuminuria ( 3 ) rinalh, those eases that come to opention is the result 
of infection, obstiuction, sc\eit pain 01 liematurn Tins last im\ be called 
tile surgical form and nsinllj his a diiiilion fioni onset of symptoms of fiom 
tlnoe to four ^oars The sMuptoms, such as henutuma, Imubar pains, lvidne\ 
colic, and pMiria, ma' simulati am of the ma)oi siugical lesions of the kidiici 
Diagnosis — The diagnosis of poljcjslic disease is not so diflicult as m 
other Cl Stic diseases of the Kidiiej The growth is large enoii<.h to he dcfiniteh 
palpitcd before there are sufhcrctit sjmploms to icfiuue medical attention The 
patient most frequently socks medical aid because of hemitiuia, pain m the 
region of the kidneys or m the abdomen, digestive distinl) inces 01 ibdominal 
tumor Frequonth careful examination will elicit palpable tumors on botii side-, 
of the abdomen, and the fact that the growths are bilatcnl will diftciontiate 
Ihem from most enlargements of the kidiwys The tumor is tense and incguhr 
m outline because of tlie num<ious cysts The pvologram is chuactoristic 
Tlie kidnev pelvis is compressed and the cahccs aie separated and elongated 
so that the distance from the upper to the lower calv\ inav bo twice the noimal 
Tliere is rarely a filling defect or obliteration of a c ih \ as is sicn m tumor of the 
kidney Pyelogram on the opposite side will show a similar picture The specific- 
gravity of the urine is constantlv low and thoic is -a diinuiution in tlie total 
rtnal tunction, as indicated bv the plicnolsidphouepUthalcm test The attreks of 
bleeding which arc freciucntlv symptoms of both tumor and c\st aio much more 
often accompanied by pain in cystic disease thin m tumor 

Treatment — Surgical tieatment is ficquently indicated in polvcystic dis 
ease of the kidney Cihill and Fish lepoited a senes of fifty eight cases in 
whieh operative procedures wcie earned out in twenty thice Thev divided 
those patients requiimg opentnm into the following si\ gioups ( 1 ) when 
physical trauma to th« kidnev m spontaneous iiiptuu of cysts caused seven 
hemorrhage within or around the kidntv , ( 2 ) lenal or pturenal infection, 
( 3 ) obstruction to the flow of urine caused bv pressiue of cysts withm the 
kidney or upon the uretci , ( 4 ) obsti notion 01 pain due to calculi, ( 5 ) tumor 
or tuberculosis of the kidnev , iml (b) increasing hypertension without other 
evidence of renal failuic To this gioup, I would add those casts in whieli 
thei e IS persistent pain 1 1 suiting from grow th of the cv sts 

For nianv vears some surgeons liave advised puncturing the evsts of poh 
cvstic kidnevs for the relief of pain and to delav the piogrcssive destruction 
01 the kvdnexs The success of this operation is variable In my ospcriencc, 
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Fig 210 — Advanced polycystic disease Symptoms, hypertension and left lumbar pain. 



Flir 211 Same patient ns in Fig. 210, following operations for excision and aspiration of cysts. 

“ Symptomatic relief. 
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the results are encouraging if there remains a icasonahle amount of function 
mg tissue as indicated b> the dse tests Pam uill he relieicd and function 
improied hj draining all aceessihlc ejsts (Figs 210 and 211 ) The outer 
wall of surface cjsts should be excised and c>sts deep m the hidncj aspirated 
Mith a large ntcdle (Fig 212) If the disease has progressed to the point of 
impending renal failure as cMdeiiceil bj mtiogen retention and the eliinma 
tion of onlj traces of die, the prognosis of surgical treatment is not so good 
This, of course, does not hold tnie when cjsls iieax the lou or pole of the kidnej 
are obstructing the ureter b> pi essui t 



Hg 212 — The outer wall of superflcial cysts Is excised am! the contents of centrally located 
cysts are aspirated 

A E Goldstein has deiised an operation for aspiration and prolonged 
drainage of cjsts when there is progressive enlargement of the cjsts uith pro 
gressne reduction of renal function, pain, or hemnturn The kidnev is ex 
posed bj an abdominal or lumbar incision The capsule is stripped off, rupturing 
many of the superBcial c\sts The kidnev cortex is then split from one pole to 
the other The mcision is not earned deep enough to enter the cahees or renal 
pelvis Manj more cjsts are then exposed and aie opened or aspirated The 
split halves of the kidnev are then approximated to the skin edges, leaving the 
split surface of the kidnej exposed Vet game is applied to the wound which 
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is kept open as long as possible When the wound has healed by granulation, the 
surface of the kidney is just beneath the seal*. Subsequent aspiration of cysts 
with a needle and syringe maj’- be done when indicated. 

Nephrostomj'- is occasionallj’’ indicated in pol.ycystic kidnej^s because of ob- 
struction at the ureter or at the pelvic area or because of stone in the pelvis or 
calyces. It is usually very difficult to expose the pelvis, for the large size of the 
kidney covers it. The operation of nephrostomj’’ is facilitated by puncturing or 
aspirating all of the accessible cysts. Following this the operation is carried 
out by tlie procedures described on pages 178-185. The nephrostomy tube sliould 
be kept in place until the urine is clear and free drainage through the ureter 
is assured. When polycystic disease is complicated by calculi in the renal 
pelvis, pyelolithotomy should be done if the pelvis can be exposed. 

Nephrectomy is indicated only when infection in a completely destroyed 
kidney is endangering the life of the patient or when intercurrent disease such 
as tuberculosis or tumor is present In many cases, infection of the polycystic 
kidney can be controlled by adequate drainage and the generous use of 
penicillin, streptomycin, and the sulfonamides I had occasion to treat a 
patient with bilateral infection. On one side there was a perirenal abscess 
and many of the larger cysts were filled with purulent material On the op- 
posite side, the infection was confined to the ej'^sts. Drainage was instituted 
by placing several small tubes around the kidney and in the larger cyst cavi- 
ties The wounds were only partly closed. Sulfathiazole and penicillin were 
administered Recovery was complete with eventually almost normal function. 
When adequate drainage is not possible, nephrectomy may be neeessaiy as a 
lifesaving measure 

Polycystic disease is often more advanced in one kidney than the other and 
when nephrectomy is required the opposite kidney is usually capable of sufficient 
function to sustain life for several years I encoiinlered two patients in the 
same family who survived nephrectomy, one eight years and the other twenty 
years. 
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CllAl'TEK XIV 

XUMORS OF THE KIDNEY AND TIIEIE TEEATJIENT 

Tumors of the Adult Renal Parenchyma, Tumors oi the Renal Pelvis, 
Tumors of the Renal Parencbyma in Children 
From the chiucal point of mow tumors of tUc kidno\ muj be (liMded into 
three groups (1) tuniors of the renal parenthima, (2) tumors of the 

renal pelvis, and (3) tumors, of the kidnev m childhood 

The surgical pathologj of these tuinois forms a verv mtercstmn pioblem for 
studs The chief aim of the surgeon, however, must be directed tovnid tbtir 
earh diagnosis and trcitmcnt, since with iov exceptions the' aic aU malign mt 
and run ^ssontuiUx tin same chnitil tom^c (I ig 213) It is a good lulc, theic 
Core, to consider all renal tumors as malignant until the' are dcfinitcK proved 
otlicivvisc The failure liv both the pitienl and the pin sunn to ueogmro tlicsc 
tuinois eaih contributes laigelj to the jioor lesnlts that aie usu illv obt lined 
in tieatment 

TUMORS OF THE ADULT RENAL PARENCHYMA 
Adenocarcinomas aie the most common renal tumors, composing about 
eiglitj pel cent of the cise*, icportcd TJiese tumors rtnj be classified as (1) 
papillarj adtnocarcinonn (a) with clcai cells, (b) with granular cells, (2) 
malignant ejstaclonoma, and (3) alveolar carcinoma AMiilo the clinical mam 
festation ot each of these tumors is the same, there is decided difference in tlio 
histologic structuic Tlicsc tuniors also diflcr to some extent m the degree of 
malignancv, therefore a pathological diagnosis ts of value m dctermmmg the 
piognosis 

The following is not presented as a complete desciiption of these tumois 
palhologicall) but merelj as an aid to then identification 

Papillarv adenocarcinomas with clear cells constitute the largest group of 
renal tumors These tumors arc w<)l circumscribed and show little tendeiicv 
to infiltrate the renal tissup (Pigs> 214 and 215) Thev grow slowlv and often 
arc verj laige before causing Mmptoms other than a mass in the loin On eioss 
section thev have a vcllowish appearance, trecpienth with hemonlnge and 
neciotic areas (Fig 21G) Histologic dlj thev are composed of papillaiv strands 
of connective tissue and fine capillaries covered with large clear cuboid or 
columnai toIL often resembling carcinomis arising from the adrenal cortex 
Grawit/, who first described them in detail, believed that thev vvtie derived Horn 
the adrenal gland At the picsent time thev arc often spoken of as In per 
nephiomas oi Grawit/ tumors but most pathologists consider them to be adeno 
carcinomas peculiai to the kidnev Thej metastasize through the blood stream, 
most ficquentlj to the lungs, bones and luer Often a metastatic lesion is recog 
nizctl bcfoic the primarv tumor is known to exist (Figs 217 and 218) 
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Granular cell papillary adenocarcinomas do not produce large nodular 
growths. They are grayish white and more homogeneous in texture than the 
clear cell tumors. They are less distinctly encapsulated and show a greater 
tendency to infiltration and to invasion of the renal pelvis. They ai'e composed 
of smaller granular staining cells which vary in arrangement from a papillary 
to an alveolar form. They are more malignant than the clear cell tumors and 
frequently metastasize through the lymphatics 

Malignant eystadenomas are well-encapsulated ivhitish tumors. They grow 
slowly and metastasize late The prognosis is better than in any other renal 
cancer. Histologically there is a fine connective ti.ssue stroma lined with small, 
deeply staining cuboidal cells arranged in distinct papillary formation. 



Fjg- 213 — Chart illustrating- survival following nephrectomy, according to the type of 
renal neoplasm (Priestley, James T. Journal of the American Medical Association, 113 
902-906, September, 1939 ) 

Alveolar carcinomas are the most malignant of this group. Thej’’ are whitish 
homogeneous growths without a distinct capsule. ' They show a marked tendency 
to infiltrate the renal tissues and invade both the blood stream and lymphatics 
Microscopically the cells are ovoid or rounded and vary in arrangement from 
a form resembling normal renal tubules to one in which there is an entire lack 
of cell differentiation and in which the cells are packed closely together as in 
sarcoma. 

Mesodermal Tumors. — Tumors of mesodeimal origin are rather rare. They 
may occur at any age although the majoritj'- are reported in the adult. The 
most frequentl}' recognized tumor of this group is sarcoma (Figs. 219 and 220) , 
which varies considerably in histologic structure, is always highly malignant, 
and usually terminates fatally. Spindle cell sarcoma is the most common type. 
The rarer forms are fibrosarcoma, leiomyosarcoma, liposareoma, and lympho- 


sarcoma. 
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Benign tumors of the kidnej are usinlli quite small and most cases are 
reported at autopsj or aie noted %\hcn operating upon the kidne% foi some other 
lesion Oecasionallj a rather large fibroma or leiomjoma is encountered The 
benign character of the tumor is recognized bj pathological examuntion P 
Gordon removed a leiomjoma weighing 830 grams from a Isegio girl 15 \ears of 
age In reporting this case, Gordon, Kiramclstiel, and Cabell could find onlj 17 
cases reported in which tlie tumoi had reielitd sufficient size to cause clinical 
sjmpfoms 




FlK -H FIs 215 

Fig 214 — PyelogMm left kidney showing pre^^suie defects resulting from renal tumor 
-15 — left kidney divided renal tumor prow Ins from upper portion oC 

•ior surface '»ame case illustrated in FJ^ 214 ^ 


Diagnosis — Ihe most important factor in the successful treatment of 
renal tumors is early diagnosis Unfortun itelj the most suggestive sjmptoms 
and signs nrelj occur earlj m the disease The cardinal symptoms pain, 
hematuria, and tumor were all present iii onl^ 40 74 per cent of 243 patients 
reported bj 1 oiilds The average length of time since the first sjmptom ap 
pcared m this group was 2647 months It is evident therefore that tumor of the 
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kidney does not grow rapidly at first and it is not surprising that the pei centage 
of cures is small in a malignant disease that exists two years before it is recog- 
nized. 

The earliest symptom in the majority of cases is hematuria. The bleeding 
colors the entire urine and is often quite profuse It is intermittent in most 
cases and attacks last from a few hours to a week or longer Unfortunately the 
cessation of bleeding is often attributed to some form of medication and the 
patient is given a false sense of security until bleeding recurs ; this may not be 


r 

J 



Fig 21 G — Carcinoma gro^\ing from the Io\\er pole of the right kidney 


for weeks or months Bleeding was the first symptom noted in 46 per cent of the 
cases reported b.y Foulds and is reported by most otliers to occur in from 70 
to SO per cent some time during the course of tlie disease The location and 
character of the tumor largely influence the period at which bleeding occurs 
A tumor arising in the medulla will ciicroacli upon the pelvis and iiroduce .syiii])- 
toms earlier than one arising from the cortex and a tumor aiising from the mid- 
portion of the kidney is recognized because of hematuria or pain much earlier 
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than one arising from a pole of the kidney. Tumors of the lower pole of the 
kidney may become quite large before encroaching upon the renal pelvis 
sufficiently to cause hematuria or characteristic changes in the pj^elogram. 

Bleeding, particularly intermittent bleeding, is the most significant evidence 
of renal tumor and should always lead to a thorough investigation of the urinary 
tract. 

Pain occurs sometimes during the course of most renal tumors, and is com- 
plained of in about 80 per cent of eases The pam is usually a dull ache 
located in the loin or upper abdomen. It results from tension within the 
capsule of the tumor mass or from pressure on adjoining structures. The dis- 
comfort is similar to that often experienced by patients suffering from large 
branching calculi or hj'-dronephrosis. Severe renal colic may result from the 
passage of blood clots. 



Fie 219 — Distortion of right renal pelvis from saicoma near the lover pole of the kidney 

A mass in the loin or upper quadrant of the abdomen is the most positive 
evidence of renal tumor. It is a relatively late simptom, however, and the 
chances of cure are much better if the diagnosis is made befoie the tumor can 
be recognized b}’ palpation. The presence of a palpable mass was tlic first .symp- 
tom in only 9 per cent of the cases reported by Polej’ but unfortunately a mass 
could be felt in 59 per cent of the patients when they appealed for surgical treat- 
ment. Other autliors report the presence of a palpable tumor in from 60 to 70 
per cent of their cases. 

A varicocele which develops rapidb' is frequently mentioned as an evidence 
of a renal tumor. This is a late symptom and except in unusual or neglected 
cases the diagnosis should be made before varicocele oceui-s 
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It IS CMdcnt that a rcasonabU carh diagnosis will be made onlj Mhen a 
thorough cxamimtion follows um\phinpd hematuria or pain in the renal area 
The majontj of renal tumors occur between 40 and GO \cars of age but no 
period of life is entireh exempt ‘When patients arc m the maximum tumor 
age It IS more important than c\er that a thorough examination be made Mhcn 
e\er sjmptoms indicate a departure from normal in the ph)SiologA of the 
urinan tract Careful and repeated examinations of the urine Mill often shou 
red blood cells and a trace of albumin betucen periods ot gross bleeding oi uhen 
no bleeding has occurred Careful palpation of the renal areas Mill at times 



Fie 2 0 —Longitudinal section through sarcomatoui kidney Kote almost complete replace 
ment of renal tissue 

indicate a sense of fullness if not an actual mass on the affected side The total 
renal function is rareU hclpfnl in earlj cases — there is then no change in the 
function of the in\ol\ed kidnci As the disease progresses the opposite Kidnei 
if noiinal In pcrtrophios to issuine the iunction of the diseased kidnct 

Tlie cjstoscopic examination aided by \ ra> of the kidne> and pjelogram 
IS the onlj method by which an earlj posituc diagnosis of a tumor can be made 
(Tigs 5G and 57) 
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It is important to examine the patient ^vhen bleeding. There is then no 
further doubt as to the source of the hematuria and repeated examinations can 
be made imtil the cause of the bleeding is determined. It has previou-slr been 
stated that in the earlv period of the disease the function of the kidner is not 
disturbed but if a differential function test shows diminished excretion hr one 
kidney, especially if that kidney is the source of bleeding, it is added evidence of 
destructive renal pathology. In well prepared patients a plain x-ray film is 
often helpful by showing enlargement or irregularity in contour of the renal 
shadow. The pyelogram is the most important single pi’ocedure and it should 
be bilateral so that the two pelves can be compared (Fig. 56). !Minor variations 
from the normal can be more easily recognized; furthermore, congenital peculiari- 
ties are often bilateral and the presence of the same departure from the average 
normal on both sides is helpful in ruling out the pi’obability of early tumor. 
The most frequent change in the pyelogram is the partial or complete oblitera- 
tion of one or more calyces. Occasionally a eah-x appears shorter than normal 
with some spreading of the minor calyces as if pressure is made upon the end 
of the calj'x. This appearance is seen more often in eases of solitary cyst. In 
some cases of tumor the calyces are elongated and extremely thin. This picture 
somewhat simulates that found in polycystic disease, but in polycystic kidneys 
the changes in the pelvis are usually bilateral and usually the calyces are dilated 
and elongated. They do not appear pressed upon as in tumors The tumor at 
times invades the renal pelvis proper, causing distortion or the appearance of a 
filling defect. Such changes must be differentiated from a blood clot when there 
is bleeding at the time of examination or a histoiy of recent bleeding. "When 
pyelograms are made it is well to develop and examine the films before the 
catheters are removed, so that fiuther pietru’es can be taken if necessary. Occa- 
sionally incomplete filling of the pelvis will give the appearance of a defect in 
one or more calyces. Intravenous pyelograms are helpful as a preliminan’ 
study of the urinarj* tract in suspected tumor but unless the changes are quite 
pronounced, it is usually necessary to repeat tlie examination by the retrograde 
method. Wlien there is no enlargement of the renal shadow and the p^-elogram 
is suggestive but doubtful, the examination should be repeated every two or thiee 
months until it is emdent that no change is taking place in the kidney. 

Tumors of the kidney must be differentiated from other enlargements of the 
kidney and from masses arising from adjoining structures. The most usual 
enlargements of the kidney to be differentiated are cysts and hydronephrosis. 
Solitary cysts are often difficult to differentiate. Hematuria is very i-are and 
there is often a much longer histoiy of a palpable mass. Frequently there is no 
emdence of encroachment upon the renal pelvis and i-arely if ever complete 
obliteration of a calyx. One or more calyces may be distoited by pressure 
Operation is indicated in both diseases — consequently, differentiation before oper- 
ation is of minor importance. A polycystic kidney can usually be differentiated 
by bilateral pyelogram for there are often similar changes in both kidneys even 
though only one is palpable The presence of hypertension, diminished kidney 
function, and other changes similar to chronic nephritis are also helpful in 
making a diagnosis. Masses arising from adjoining structuies may be dif- 
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ftrciitnlcd 1)\ the wliuli is iisnall\ niiallticd altlioujrh the ki(lnt\ 

iiMj be pushed lioni its iioiiu'il locitioii iiid the tomsc oT liic urclci ‘\ltcicd 
1 iilaiKcmcnt of tlic spleen is icco"nize<l In palpation and 1)\ e\ iinin.ation of the 
blood, which is often chaiaetciistic Laigc tumors of the adrenal gland are 
nrcli dilTcientiatcd fiom icnal tumors until the' aie evposcd at opoiafion, 
tliougli constitutional s\mptoms ma' he sucgcsti'c 

Treatment — Ncplncctonn and radiation arc the picscnt methods of ticat 
ing tumors of the adult renal parcnelnnia Radiation should ho considcicd as 
an accessor' to siugical tieatmcnt and as i palliati'c measure in dcfinitol' in 
operable tumoi’s Tumors of the kidne\ 'ai' gicitl' in their scnstti\it\ to radi 
ation The tumoi ma' be greath reduced m size, hut thcic is no instance in 
which a cure Ins been cfTtctcd except bj icino'iiiir the kidnc' Bothc lias shown 
that, following niadiation of mixed tumors thoit was i definite dosliuction of 
the embr'onal connocti'c tissue tells but little oi no effect upon the better dif 
ferenliated epithelial cells 

Irradiation is ad'oeated almost uni'Ci-sallj in the palliati'C treatment of 
inoperable tumors of the kidnc' and for the treatment of mctastascs oecurnng 
after ncphrcctomj Tlio size of the tumor is often reduced and tlic patient made 
more comfortable A few eases ha\c been reported in which the patient li\cd 
sc'cral jears following such treatment and occasional)' a tumor bclic'cd to be 
inoperable is so reduced in size that iicphrcctom' can be done Rcccnth, ir 
radiation has been ad'oeatod both prcopcrati'cK and postoporati\el> with the 
hope of reducing operatne and poslopcrati' c mortalitx Piobablj the first 
paper advocating prooperative iriadiation was bv ^Vaters, Fiontz and Lewis 
(Southern Jledical Journal, April, 1934) Since then man' others, notibU 
^Miarton, ha'e ad'Otated this metho<l of Ircalmcnt in well advanced tumors 

The advantages of prcopcrativc uradialion arc reduction in the size of the 
tumor and a decrease m the 'ascularitv, tlicicforc facilitating ncphicctom' It 
IS also claimed that metastasis is minimizc<1 At picsent there is no evidence 
that the number of permanent cures has been appiccnblv increased In this 
method of treatment The routine use of piooperative iindiation causes eon 
siderable delav A period of at least two months u requiicd from the begin 
aing of treatment until the tumoi can be remo'cd This loss of time inav per 
mit metastases to occur rather than prevent them, fiutheimorc, pronounced re 
duction in the size of the tumor at times causes the patient to refuse nephrectomx 
until the mass has reappeared It seems logical af present to reserve preop 
crati'e irradiation for those eases believed to be too laige oi too fixed to remove 
with I icasonahle degree ot salitv In the majont' ot casts piompt ntiihitc 
lomj IS the tieatmcnt of clioice 

I’ostopcratne iiiadiation is indicated in those cises in "hicli tlie tumoi 
IS found at opciation to liave invaded adjieciit stiuctmes oi when the capsule 
nf the tumor is luptuitd during opci ition Theie seems to be no logical reason 
or iiradiation when the growth is well cneapsulatcd and is icmoved intact 
^ rav treatment in ciscs in whieh tumor tissue is known to be lolt laicl' delavs 
the growth for a vei-j long peiiod 
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It is irapol'tant to examine the patient when bleeding. There is tlien no 
further doubt as to the soui’ce of the hematuria and repeated examinations can 
be made until the cause of the bleeding is determined It has previously been 
stated that in the early period of the disease the function of the kidney is not 
disturbed but if a differential function test shows diminished excretion by one 
kidney, especially if that kidney is the source of bleeding, it is added evidence of 
destructive renal pathologj’’. In well prepared patients a plain x-ray film is 
often helpful by showing enlargement or irregularity in contour of the renal 
shadow. The pyelogram is the most important single procedure and it should 
be bilateral so that the two pelves can be compared (Fig. 56). jMinor variations 
from the normal can he more easily recognized; furthermore, congenital peculiari- 
ties are often bilateral and the presence of the same departure from the average 
normal on both sides is helpful in ruling out the probability of early tumor 
The most frequent change in the pimlogram is the partial or complete oblitera- 
tion of one or more caljmes. Occasionally a calj’^x appears shorter than normal 
with some spreading of the minor calyces as if pressure is made upon the end 
of the calyx. This appearance is seen more often in cases of solitary cyst. In 
some cases of tumor the calyces are elongated and extremelj’^ thin. This picture 
somewhat simulates that found in polycystic disease, but in polycystic kidneys 
the changes in the pelvis are usually bilateral and usually the calyces are dilated 
and elongated They do not appear pressed upon as in tumors The tumor at 
times invades the renal pelvis proper, causing distortion or the appearance of a 
filling defect Such changes must be differentiated from a blood clot when there 
is bleeding at the time of examination or a history of recent bleeding When 
pyelograms are made it is well to develop and examine the films before the 
catheters are removed, so that further pictures can he taken if necessary. Occa- 
sionally incomplete filling of the pelvis will give the appearance of a defect in 
one or more calyces Intravenous pyelograms are helpful as a preliminary 
study of the urinary tract in suspected tumor but unless the changes are quite 
pronounced, it is usually necessary to repeat the examination by the retrograde 
method When there is no enlargement of the renal shadow and the pyelogram 
IS suggestive but doubtful, the examination should be repeated every two or three 
months until it is evident that no change is taking place in the kidney 

Tumors of the kidney must be differentiated from other enlargements of the 
kidnej^ and from masses arising from adjoining structures The most usual 
enlargements of the kidney to be differentiated are cysts and hj^dronephrosis 
Solitary cysts are often difficult to differentiate. Hematuria is veiy rare and 
there is often a much longer history of a palpable mass Frequently there is no 
evidence of encroachment upon the renal pelvis and lareh' if ever complete 
obliteration of a calj’^x One or more caljmes may be distorted ly pressure. 
Operation is indicated in both diseases — consequently, differentiation before oper- 
ation is of minor importance. A polycystic kidney can usually be differentiated 
by bilateral pyelogram for there are often similar changes in both kidneys even 
thou«'h only one is palpable The presence of hypertension, diminished kidney 
function, and other changes similar to chronic nephritis are also helpful in 
making a diagnosis Masses arising from adjoining structures may be dif- 
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The prognosis m renal tumors is not icr\ f'i\orablc The immediate mortal 
itj IS considcnbh higher than that of ntphiectonn for other diseases Tlic re 
ported mortalit% of ncjihrcctoiin for itnal tiiiiiois atcoiding to published statis 
tics aieragcs about 19 pei eiiit I oulds m 1924 reported 11 pei cent mortalit\ 
m 200 nephrectomies for tumor at the 3Ia>o Clinic During the same period 
43 cases Mere not submitted to opcrition Doubtless the sanation in mortalit\ 
in different groups of cases is to a considerable c\tcnt infliieneed bj the selection 
of cases for ncphrcctomj Tlie life e\pect mci follouing operatne recoierj 
is influenced in the same manner Piticnts witli large, rapidli growing tumors 
or ones who haie reccntli lost wciglit and stiength wlicthcr or not metastasis can 
be recognized, arc poor iisks, both immediate and ultimate Hand and Brodert. 
found that of 193 cases of carcinoma of the renal coitc\ operated upon at the 
Majo Clinic from Januari 1, 1901, to Deeember 31, 1923, and traced up to 
January 1, 1929, 149 wore dead and 44 (23 pei cent) were living — 23 (11 9 per 
cent) died m the hospital Of the 170 patients who left the hospital 12() (74 11 
percent) were dead and 44 (25 88 percent) were living There were 50 deaths m 
the first jear following operation and 97 died in tlic first five jeirs Those pa 
tients in whom the capsule of the tumor was broken through at the time of opera 
lion or m whom the perirenal tissues were involved lived slichtlv more than half 
as long as those m whom the capsule remained intact and there was no pen 
renal involvement Tlie degree of malignanc> of tlic tumor was also a deciding 
factor in the life cvpcctanev following iicphrcctonn Of the 44 patients who 
survived more than seven vears the majontj had tumors graded 1 and 2 
(Fig 221) 

In a more recent report from the Ma>o Clinic, James Pncstlev found that 
of 482 patients operated upon for adenocarcinoma of tlic kidnej the survival 
rates for three , five and ten >ear periods were 47 7 per cent, 38 4 per cent, and 
27 3 per cent, lespcctivelj It is tlicrcfore evident that postoperative survival 
has not increased verj greatlj in recent venrs and that i survival of from three 
to five jears does not justify a conclusion that a cure Ins been obtained The 
best critern on which a piognosis can be based arc the extent of involvement 
hj the tumor and the grade of mahgnanej as recognized bv the pathologist 

TUMORS OP THE RENAL PELVIS 

Malignant tumors of the renal pelvis and ealvees are similar to those 
arising m the ureter and bladder W ith a feu exceptions thej consist of either 
papiUarj or squamous epithelial cancers Tliej are raie as compared with 
malignant tumors of the renal parench>ma Mackenzie and Ratncr estimated 
that not more than 7 per cent of renal tumors originated m tlie pelvis Of 642 
patients with renal tumor reported bj Pnestlcj, 62 had tumors of the renal 
pelvis 'When it is recalled that squamous cell tumors are rarelv diagnosed 
before operation and that thej are often associated with prolonged renal mfee 
tion or calculi, it is highlj probable that manj such tumors are overlooked in 
hospitals where careful pathological examination is not made routinely 
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It is generally considered tlial nephrectomy in the presence of metastasis 
is a questionable procedure. This is time in most cases but if only one operable 
metastatic lesion can be located, removal of both the kidney and the metastasis 
may be accomplished with a chance of cure. Barney has reported a case in 
which a patient lived ten yeai's following nephrectomy and excision of one lobe 
of the lung. Other cases of prolonged survival have been reported in which a 
solitary metastasis was proved by autopsy. 

'When performing nephrectomy for renal tumor, a wide exposure is neces- 
sary to avoid injury to adjoining structures, and to admit easy access to the 
renal pedicle. The transabdominal incision, pages 150-351, gives a satis- 
factory exposure and permit.s the renal pedicle to be ligated with much less 
manipulation of the tumor than -is possilile by most lumbar incisions. In most 
cases the Nagamatsu incision, pages 148-150. gives excellent exposure. A 



Fig. 221 — Chart showing survival according to grade of malignancy in cases of renal adeno- 
carcinoma. (Priestlej . Journal of the American Medical Association, September, 1939 ) 

tvider exposure is possible with much less retraction, and the incision is almost 
directly over the renal pedicle. 'When the tumor is not excessively large and 
grows from the lower pole of the kidnej'. the usual lumbar incisions are satis- 
factory, In all cases, it is important to ligate the pedicle before freeing the 
kidney. It prevents squeezing tumor particles into the circulation, and greatly 
reduces bleeding during operation. 

If the operation is prolonged, 5 per cent dextrose in Ringer’s solution or 
normal saline should be administered during the operation. The blood pressure 
is thus sustained and postoperative shock is minimized. In debilitated or anemic 
patients a blood transfusion the day before operation is very helpful. Trans- 
fusion should be given following operation if there has been considerable blood 
loss or if shock occurs 
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suits from i taicino^cinc imt'ition ami icpitsenls a multiplicitj of origin 
rather than tliroet implantation Cases have been icpoitcd in which similar 
tumors appeared in tlie opposite ureter 

These tumors aic similar in stiuctiui, to papilhn tumors of tlie bladder 
and \arj fiom a low idc of mali"nam\ (I i^s J21 and 224) to those winch 



Us ’3 — Hydronephrosis from multiple papillnmi^ of the ureter Vpparentb tin. tumr r aro>i( 
nrlirlnally in the renal peUls 

actuch imadc the iciial pucnchMUd (I i},s 2Jo and 22G) Tht\ Krow slowh 
ami aic not often associated with pic cMstiwg pathological lesions such as renal 
uiftction, stones, or leukoplakia 

III rail turnon, pioduee no clmincterntic sjmptom! 

liiood cells ma> be found in the urine but maeioscopic hematuria is rare Tlitre 
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Squamous cell cancer of tlie renal jielvis apparently results from chronic 
irritation. It is frequently associated Mith leukoplakia (Fii?. 222). renal infec- 
tion or stone. In many cases there is a history of renal infection extending 
over a number of years. In some eases the tumor invades the roJial parcneln-ma 
early and the kidney is a com])aet mass of carcinoma and fibrosis. The pelvis 
is thickened and fixed by the malignant growth and there is frequent 
involvement of the renal pedicle and adjacent glands In other oases the 
renal pelvis is dilated and thickened, the ureter is partly or completely occluded, 
and the pai’enehyma of the kidney is thin and fibrotic. Tumor masses often 
cover and infiltrate a large portion of the pelvic wall. Areas of leukoplakia may 
be associated with the cancer. 



Squamous ceU cancel’s metastasize early, chiefly to the adjacent lymph nodes 
and to the liver. Metastases are also found in the hones and other organs 

Papillary tumors constitute about three-fourths of renal pelvic growths. 
They tend to be multiple and occur more fivqueiitly in the male than in the 
female. Papillary tumors frequently involve other parts of the urinary sys- 
tem, notably the ureter and bladder on the corresponding side The appear- 
ance of tumors in the ureter and bladder accompan 3 *ing tumors of the renal 
pelvis is usually spoken of as implants or transplants to the ureter or bladder. 
It is probable, as suggested by Keyes, that the multiplicity of these tumors re- 
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may be pain of a dull aching character such as occurs in chronic pyoneplirosis or 
staghorn calculi. Not infrequently tlierc is a history of prolonged "kidney 
trouble.” The only patient with squamous cell carcinoma of the renal pelvis 
that I have observed gave a liistory of several years’ standing of pyuria and a 
dull ache in the loin upon e.\ertion. Shortly before entering the hospital the 
pain had become much more constant and severe. Tliere was death from metas- 
tasis to the liver within six montlis. There may be gradual occlusion of the 
ureter with the production of a painless hydronephrosis. In these cases a 
palpable mass is often the first evidence of tlie disease. 



Fig". 224 — Photomicrograph of tumoi illustrated in Fig 223. (Reduced from X150 ) 

Upon examination tliere is always impairment of the function of the in- 
volved kidney. Frequently, as with the patient just mentioned, the functional 
value of the kidney is entirelj^ destroyed A pyclogram will show great dis- 
tortion of the renal pelvis. The calyces may be obliterated or completely ef- 
faced In some cases infiltration of 'the orifice of the calyces with dilatation 
abov^e gives the appearance of cavity formation similar to the pyelogram of a 
tuberculous kidney. The pyelogram may give the appearance of far-advanced 
pyelonephritis. Stones are often present and the diagnosis may be renal 
calculi. When the ureter is completely occluded no fluid will enter the renal 
pelvis from below and if there is a mass in the loin the preoperative diagnosis 
is usually hydronephrosis The presence of a renal tumor is rarely su.spected 
before the kidney is removed 

The most common symptom in papillary tumors is hematuria Bleeding 
may occur at any stage of the growth. It is generally profuse, often accom- 
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panied by tlie passage of clols. It 1033^ be in term ill ent or may persist for sev- 
eral weeks. In some cases llie bleeding is siirticientl3' pi-ofnse to require 
nephrectomy to prevent exsangiiijiation. Pain wJien pjusent may be dull and 
constant, resulting from obstruction of the i-cnal ])clvis, or there may he attacks 



Fijj 227 — PyolOKram AMth fllline' defect In tlie upper calyx, caused l)j papill.uy tiiinor 



of renal colic associated with the passage of blood clots. If ct^stoscopic exam- 
ination reveals a tumor of the bladder with unilateral renal hematuria, the 
most probable diagnosis is renal tumor with a metastatic or co-existent tumor in 
the bladder. Tumor fragments are occasionalb^ pa.ssed in the urine. Hydro- 
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nephrosis otcisionalh lesults from occlusion of tlu iciul pehic oiifite oi the 
ureter and a nnss in the loin iini\ bo the fiist sMiiptom A patient came under 
m} obscnation sc\cral aeais ago oompUiiiini? of hematmn and a mass m the 
abdomen Cjstoseopio exammition shoucel mam papillan tumors in his hlad 
der There uas no OMdence of function fiom his left kulnc% Tlie left ureter 
could not bo catheterizcd At opciation there uas an enoimous Indioncphrosis 
wath a few scattered papillomas attached to the dilated peUis The ureter 
throughout its length i\as so packed with papillan tumors tliat it had the 
appearance of a saiisigc (Pig 223) Tixccpt in \cr% caiU casi'» thcie is some 



He: 2'’9 — raplllao tumor Th<* gam* t^se illustrated b> pjelotrrani In !■ ik 

diminution or complete dcstiuclion of rtinl liiiiction Wlien the thagno^.is is 
made prtoperatueh it is hicanse of the pielogiam wliicli shows a dilated dis 
forted renal peUis witli a filling defect m the contrast material (Figs 227 228 
and 229) In some eases a tah\ is obliteiatcd In the base of the giowth The 
distortion of the reiul pehie outline is much less pronounced than in tumors 
ot the renal parcnchjma and the 1 idiie 3 is \cra slighth enlarged unless there 
ureteral occlusion Blood clots maj pioduce filling defects similoi to pehie 
tumors If the kidnej pehis is abnonnal, it is well to icpeat the pjelogram 
seaeral dajs after the bleeding has saibsidcd 
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Treatment. — ^AVhen there is a probable diagnosis of tumor of the renal 
pelvis, nephrectomy should be done immediately. As squamous cell cancers 
are often preceded by prolonged renal infection or stone, nephrectomy should 
be done Avhen there is pyelographic evidence of renal pelvic deformity and 
diminution of renal function, provided the opposite kidnej’’ is in good condition. 
As this neoplasm metastasizes early and produces no characteristic symptoms, 
any cures that are obtained will be in cases in which nephrectomy is done be- 
fore the presence of cancer is recognized 

Papillary tumors grow more slowly than squamous cell tumors and be- 
cause of bleeding at least a tentative diagnosis is likely to be made even in the 
more malignant growths while the tumor is still confined to the urinary tract. 
Because of the frequency with which -these tumors are implanted or occur 
simultaneously in the kidney, the corresponding ureter and the bladder, it is 
advisable that the ureter and a section of the bladder surrounding the ureteral 
orifice be removed with the kidney. If the condition of the patient will not 
permit the complete operation at one time, the ureter and a portion of the blad- 
der should be removed soon after the nephrectomy (nephroureterectomy, pages 
335-336). 

The prognosis is very poor in squamous cell cancers. Very few cures have 
been reported The outlook is more hopeful in papillary tumors Recurrences 
are to be expected if the corresponding ureter is not removed. Coexisting tu- 
mors in the bladder are often very troublesome and may cause a fatality even 
when the kidney and ureter have been removed successfully. Of 62 patients with 
epithelioma- of the kidney pelvis reported by Priestley onl}’’ 10.5 per cent were 
living after ten years. No distinction was made between squamous cell malig- 
nant tumors and papillary tumors 

TUMORS OF THE RENAL PARENCHYMA IN CHILDREN 

Tumors of the kidney are probably the most frequent malignant growths 
that occur during childhood "With few exceptions these are of embryonal 
origin and are designated as adenomyosarcoma, or Wilms’ tumor. Adenocar- 
cinoma, although occasionally reported, is extremely rare in the early years of 
life. Benign tumors, rhabdomyomas, leiomyomas, adenomas, and fibromas occur 
at any age. They are frequently multiple .and are not often of sufficient size 
to be of clinical importance. Neuroblastomas and retroperitoneal embryomas 
of renal anlage origin arise adjacent to tlie kidney and frequently cannot be dif- 
ferentiated from renal tumors prior to operation 

Embryonal Adenomyosarcoma (Wilms’ Tumor) 

Wilms’ tumor is a disease of early childhood. It has been occasionally 
reported in the adult but usually it appears before the fifth year of life. Eni- 
bryonal adenomyosarcoma lias been observed in the newborn and is rarely en- 
countered after fourteen years of age. The distribution between the sexes is 
abo ut equal and there is no apparent difference in the side involved. In a few 
instances bilateral involvement has been encountered. 
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These tumors ma^ arise from an> poilion of the Kulnc} nlthouffh the 
majority proInbl> come from the lower pole (Tig 230) The tumor ma% be 
smooth or nodular and is surrounded and separated from the renal tissue b} a 
tough fibrous tissue capsule The hidncj is displiccd and distorted b\ picssure 
Late in tlie disease tlie capsule ma> be pciforatcd and the renal tissue invaded 
(Figs 231 and 232) On section the tumor presents a glistening appearance 
and varies in color from whitish gray to brown Tlicre mav be regions of 
hemorrhage or necrosis Histologieallj there is glandular tissue intimatelj as 
sociated with cells that closclv rciemblc those ot fibrosaacoma or mjosarcomv 



He 230 — Wilms tumor of the kWnej following Intensive x ruy treatment ChlM was alive 
Q nine years following nephrectomy 

There are often areas of s mooth or striated muscle and occasionally fat and 
cailjl^e Wilms’ tumors have a fibrous stroma and frequently one type of tis 
sue predominates to such an extent that the teratomatous nature of the tumor 
may not be recognized " 

Diagnosis— The diagnosis of Wilms’ tumor is rarely difficult after symp 
toms appear Unfortunately these tumors grow lapidly and are well advanced 
before any inconvenience or discomfort is caused A mass felt in the renal 
area or visible enlargement of the abdomen is usually the first indication of the 
tumor m children It is usually found by the child’s mother or nurse and in 
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most cases is quite large bcfoic it is notiicd Oecisiomll\ tlie tumor i> found 
bj the ph^sle^n ^hen examining the child becanst of lieiintuin, abdominal 
pam, unexplained fe\er or gastrointestinal disturbance 

Some pain is complained of in about a third of the cases bcc msc of pics 
s\ne OT \tae\ion on the renal pedrelc Rackaebc o\ icCcvrcd paiu raav result 
from metastasis lvidnc\ lolit occasion ill\ icsulls fiom llie pissagc of blood 
clots Fe%er occurs in about half of the patients It imi be of Ion gnde, and 
continuous or intermittent, leaelung a i ithei liit,h Iciel at some tunc dining tiie 
da) rc\er ma) oeeui at am staire of the disease but is of \l:\ little diagnostic 
aid Gastromlcstiml distuibinccs aic litc and result fiom jiicssuic oi toxic 
absorption Poor appetite, nausea and xomitiiig arc nciei of diagnostic impor 
tance except to indicate a lalUei ad\anecd stage of the disc iso 



Fie ”33 Fie 231 

Fig "33 — Pyologratn showing distortion of the renal jwUU ant ai'iiUcenicnt of the 
ureter by a large X\ilm<i tumor 

Fig 231 — Same case a« Illustrated in Fig -33 following extensile x ra> treatmint 
Pyelograrns in He* 233 and 31 art of the same c» e illustrateil b> specimen in Pie 230 


Hematuria occurs in onU 15 to 20 pci cent of eases and is usualh a late 
bjmptom, in contrast to the relatixelx oarh bleeding m about 80 per cent of 
renal tumors m the adult 'Wilms’ tumor rarch imadcs the hidiiot pelt is and 
tlien onl) late m the disease Some bleeding is said to lesult occasiomlh from 
congestion of the kidnc) A mass m the loin or upper abdomen nu^t be cbf 
ferentiated from extrarcnal tumors and from htdioiicpluosis and rcinl casts 
Tlic most frequent causes of a mass in the renal ana, otiicr thin icinl tumor, 
are neuroblastoma and ha drontphrosis A neuroblastoma is nich as large 
uhen first recognized as W ilms’ tumor, and the mass protrudes in the posterioi 
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iliocostal space. A pyelogram will show the kidney pressed downward and usu- 
ally with considerable distortion of the renal pelvis A tumor of the kidney 
protrudes into the abdomen and is first recognized as an abdominal mass. It 
can be palpated in the iliocostal area but does not produce a visible protrusion 
there as does neuroblastoma. Hydronephrosis is not unusual in children. The 
mass may be quite large and may develop with very little discomfort. On palpa- 
tion hydronephrosis is apt to be less resistant than a solid tumor although when 
quite tense the differentiation cannot be positively made by palpation. Solitary 



Fiff. 235 — Distortion of the left renal pelvis and ureter from "Wilms’ tumor growing from the 

upper pole of the left kidney 

cysts of the kidney are rare in children and cannot be positively differentiated 
from either hydronephrosis or tumor except by x-ray examination Polycystic 
disease is usually bilateral although only one kidne}'- may be palpable. The 
pyelogram is necessary for positive differentiation Enlargement of the spleen 
is rarely very confusing The sharp edge of the spleen and blood changes that 
accompany diseases of the spleen are usually helpful in the differential diagnosis 
Tumors arising from retroperitoneal lymph nodes must occasionally he dif- 
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ferentiated from renal tumors Thej niclj protrude so much into the abdomen, 
are lived and do not mo\e uilh respiration The> ma> displace the kidnej and 
ureter but the pjelogram Mill usuallj show that the Kidnej is not imoUcd 
The urogram, either intravenous or retrograde, is the onlj method h} uhicii 
an accurate diagnosis can \)C made m most, 

Everetorj urographj is \erj' helpful If the diseased Kidnev has not been 
too severeh damaged, a sufficient outline of the pelvis mav be obtained to make a 
positive diagnosis In anj ease the condition of the opposite kidnev can be de 
termmed In ven joung children good evretorv urograms, can often be ob 



Fig 236 — Same case as Illustrated in Fie 235 following extensive x ray treatment 

tamed b> giving the contrast drug subcutaneouslv Excretorv urogiaphj is 
harmless except in children with alleigie conditions This should, of course be 
determined before administering the dnig Retrograde pjelograms give a more 
accurate outline of the renal pelvis and ureter, and the condition of the opposite 
kidnej can be accurately determined by the administration of mdigo carmine or 
phenohulphonephthalein but m small children a general anesthetic must be 
given and this is a definite disadvantage, particularly when another anesthetic 
must be given m a short while to remove the tumor In am case it is desirable 
that as accurate a diagnosis as possible be made befoie treatment is begun 
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iliocostal space. A pyelogram will show the kidney pressed downward and usu- 
ally with considerable distortion of the renal pelvis. A tumor of the kidney 
protrudes into the abdomen and is first recognized as an abdominal mass. It 
can be palpated in the iliocostal area but does not produce a visible protrusion 
there as does neuroblastoma. Hydronephi’osis is not unusual in children. The 
mass may be quite large and may develop with very little discomfort. On palpa- 
tion hydronephrosis is apt to be less resistant than a solid tumor although when 
quite tense the differentiation cannot be positively made by palpation. Solitary 



Fig' 23 5- — Distortion of the left renal pelvis and ureter from Wilms’ tumor growing from the 

upper pole of the left kidney 

cysts of the kidney are rare in children and cannot be positively differentiated 
from either hydronephrosis or tumor except by x-ray examination. Polycystic 
disease is usually bilateral although only one kidney may be palpable. The 
pyelogram is necessary for positive differentiation. Enlargement of the spleen 
is rarely very confusing The sharp edge of the spleen and blood changes that 
accompany diseases of the spleen are usually helpful in the differential diagnosis. 
Tumors arising from retroperitoneal lymph nodes must occasionally be dif- 
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fj\ot iblc inimccli tic icsponse of these U\moys to \ i-\\ tl>cnr» Piioslle\ -iml 
Biodci-s. icpoit tint i jiroup of patients mIio mcic ticatod b^ undntion ind 
luplitectonn li\C(l appioxinutih Inice is long as those mIio '\eic tieited bj 
operation or irndi itioii alone This, hoMcxci, dots not indicate- that niadiation 
has mattualh iiicreasccl tlic, ultimate results Of foui apparent cures leportecl 
b\ Dr rricstlej to Di ttilliamE Luldiii i personal commumcat'on November, 
1937, one had Ind no undntion and tno othusnere gnen \ ia% treatment onh 
postopcntiicl} Band ill, Cimpbcll, Bariiiigor and mam others Inie presented 
mteiesting icpoits on the use of iriadiation as an adjunet to nephrcctomj In 
one of Itandall’s patients in apparenth iiiopeiablc tumor nas so reduced in 
size tliat nephroctomi ms sucecssfullj done and nlan the didd died of pneu 
monn tno \cars later a caieful ncciopsi faded to show an\ CMdencc of local 
rccnnenec or metastasis 


Iloontgen t licrgps markedly i educes the size of the t iimoi in most ciscs 
and as a conscfiuenet the oneio tion i s less difTicult and the immediate mortalitj 
IS icduccd It does not, howciei, dcstiov all the malignant cells Almost with 
out e\coptioii pathologic il reports of tissue examined following irradiation base 
called attention to the prestnee of active tumor cells even when the tumor lias 
been redueed to a mass of necrotic debris (Tigs 233 23C and 237) There is 
so fii no ver} coiiMncing cvidcmc that ii radiation icdiices the incidence of 
mctasta^ ~ The reduction in the size of the tumor permits it to be removed with 
less manipulation and tins should maKc the dissemination of tumor cells at the 
tunc of operation less probable, but t he time reumred fot irradiation and max 
imum shrinkage of the tumor — four to six weeks os a minimum — allows a con 
sidcrable period for mctistasis to occur between the diagnosis and the nephiec 
tomj A studj of reports available seems lo indicate that metastasis follows 
neplirectomj preceded bj irradiation about as frequenth as nephreetomv alone 
Bairinger states that the skin of children stands irradiation better th ui the skin 
of adults, but the geneial condition of children is more affected bj it The 
most serious result is leukemia Loss of appetite and nausea ma\ also he suf 
fiticutij severe to cause suspension of treatment When \ riv therapv is being 
administered the child should be v<rv carefullj viatched rrequent blood counts 
siiould be made and loss of weight and strength guarded agiinst bj an abundant 
diet and blood transfusions when required The tieatment should be diseon 
tinned when the child's health continues to decline m spite of these measures 
Bspiinger js of the opinion that irradiation should be guen in smaller doses 
and o\er a longer period of tunc than has previouslj been the custom He men 
turns a child, SfcNeal’s patient, who was guen vorv low doses of higli voltage 
\ 1 u 200 k\ for two or thice doses then less than 100 kv for Hie months 
Tile tumor disappeaied Following this the child had several cvcles of x ra\ 
tie ilment and IS montlis after the institution of treatment had ^ained 11 pounds 
uul was ipparentJj well He also reported thiee other patients m whom the 
tumor 1,0, I,ce„ controllod from ekten montl., to fitt ,t,r, J„ x ro, the, ant 
alone All tiirce nat*pmo i _* *t . . _ 


qIouc All li.rcc patient, ttere lit goo.1 hnltl, at the time of In, report 





320 


UROLOGICAL SURGERY 


In cases of tumor the pyelogram will iisuallj^ show that the kidney has been 
displaced and that the ureter takes an abnormal course often being carried 
beyond the midline of the body (Figs. 234 and 235). The axis of tlie kidney is 
elianged in most cases and occasionally the kidne.y pelvis has been carried acims 
the midline near the opposite kidney. The kidney pelvis is usuallj' distorted, 
either compressed or dilated. One or more calyces may be elongated and con- 
stricted, or occasionally obliterated entirely. Shortening and broadening of 
the calyces are more often seen in cysts of the kidney than in tumor. Hydro- 
nephrosis does not often accompany the tumors, though there may he some 
dilatation of the pelvis from ureteral pressure. Hydronephrosis can be easily 



Pig 237 — Specimen removed from patient whose pyelograms are shown m 
and 23 fi Although tlie patient had had veiy extensive x-ray treatment, there weie numeio 
areas of actn e malignant cells 

differentiated from a tumor if a ureteral catheter will enter the renal pelvis. 
When the catheter will not enter the pelvis and the contrast substance runs 
back around the catheter the diagnosis is probably hydronephrosis. Displace- 
ment of the kidney and ureter without distortion of the renal pelvis suggests 
retroperitoneal tumor from some other source than the kidney. 

Treatment. — Preoperative irradiation followed by nephrectomy and by 
postoperative irradiation is the plan of procedure that has been adopted by 
the majority of surgeons. This method of ti’eatmcnt has been adopted because 
of the very poor results obtained by nephrectomy alone and because of the vc r.y 
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before nephrectomj The hmall number of cures md the lack of standjrdiznlion 
of both, surgical and irradiation therapy make it difficult to determine the best 
plan of treatment Some surgeons use s lumbar incision and some a trans 
peritoneal incision Some use no iiridiation, some just sufficient to reduce the 
tumor to i\hdt thej (onsider operable si^c, nbilc others continue the iriadntion 
to the tolerance of the p itient As mentioned in the treatment of tumois m the 
adult, an incision should be made that gIve^ easi access to the tumor and permits 
the \ iscular pedicle to be di\ided and ligitcd before the tumor is disturbed 
This uith feu exceptions, mil be a tnnsperitoncal iiieision fulh described 
on pages 150 151 



Her 33 — Dr Moi\er s patient four anl on«* half >ears follow Ing operitioti Patient recuKed 
poslop<*raU\e x ray treatment 

Irradiation should be used is i pillialnc measure in thost cases that have 
ahead} metastasized and prcoperatuelv m those cases m which the tumor is 
so large and fixed tint successful primaiv removal is impiohnble AVhen irndia 
tion IS begun it should be continued until the maximum amount of shiinkage has 
been obtained or as long a^ ,t ,s toleiated bj the patient I see no justification 
or depending upon irradiation alone except m oases with known metastasis 
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Robert Mclvcr has a patient living and well twelve years following nephrec- 
tomy with postoperative x-ray therapy (Figs 238 and 23.9). J. Shelton Horsley 
removed a Wilms’ tumor in 1909. No x-ray treatment was given either pre- 
operatively or postoperatively. The patient was in good health when last heard 
from twenty-five years after the operation. 



Fiff. 238 — Wilms' tumor of left kidney removed by Dr Robert Mclvei No preoperative x-r.ay 

treatment tvas given. 


The largest series of apparent cures i.s reported by William E. Ladd. Of 
45 cases fourteen were living at the time of the report, eleven of these were 
in good health from one and one-half to nineteen and one-half years following 
nephrectomy. None of these patients was given preoperative irradiation. He 
reported eight cases of probable cures from tlie literature and of these eight 
cases only three received preoperative irradiation. It is Ladd’s opinion tliat the 
chance of obtaining a cure is greater by immediate operation witli a minimum 
amount of examination, particularly palpating llie tumor, tlian by delaying 
operation from three to six weeks in order to shrink tlie tumor by irradiation 



CHAPTER X\^ 
NEPHRECTOMY 


Lumbar Nepbrectomy, Subcapsular Nepbrectomy, Nephroureterectomy, 
Transpentoneal Nephrectomy, Accidents During Nephrectomy 

The indications for nephieetom\ arc discussed in detail under the se'eral 
surgical diseases of tlie kidnej Geiierallj speaking, iiephrectoms is indicated 
when a kidne\ is a ineinco to health and ils rcmoial will not reduce function 
mg renal tissue bejond that nceessaij to maintain adequate evcrction of urine 
Such cases are encountered when the kidnci is the site of a malignant tumor 
or progressue incunble infection, or Ins lieon complclclj destioied b^ disease 
01 iiijuij Jscphiectomj is ottasionally necessary as an emergencj measure to 
sal e life in cases of fulminating nifeclion or of ses ere injnrj Except m malig 
nancj and tuberculosis, surgical diseases of the knlncys usually can be con 
trolled b> less drastic meisures 

Anesthesia — The ago, tcmpeiamcnt and phjsieal condition of the patient 
should be considered when choosing the method of anesthesia to be used 
Spinal anesthesia lias mam advantages, cspeciallv in lobust, muscular patients 
The muscles are relaxed and the intestines aie collapsed, greatly roduomg the 
amount of lotrattion ncccssarj foi good exposure The blood pressure is some 
what reduced and bleeding is less troublesome, furthermore, there is usuallj 
le^s postoperative nausea The excessive fall in blood pressuie, sometimes 
noted when spinal anesthesia is used can be controlled bj the preoperativc 
administiation of ephedrine and the use of 5 per cent dextrose m Ringer's 
solution dui mg the operation The solution is permitted to flow at a rate 3ust 
sufiicieiit to maintain the blood pressme at a safe level In long, tedious oper 
ations, regardless of the tjpe of anesthesia, the administration of dextrose 
dining the operation is vorv helpliil in preventing shock Spinal anesthesia is 
not suitable for children or for adults who are extremely apprehensive, or who 
oliject to its use Avertm, with the addition of ethjlene or nitrous oxide and 
oxjgen, IS 1 verv satisfactory method of anesthesia The combination gives 
good relaxation, and it lias the addeil advantage that the Avertm can be given 
m bed, theicbv relieving the patient of the dread of entering the operating 
room I have used it routinely as an anesthetic for children Ether, either 
alone or in combination with nitrons oxide and oxygen or ethylene and oxygen, 
IS probably the most wulciv used anesthetic It should not be used when there 
IS evidence of uspiratorv disease or m the aged Nitrous oxide or ethylene in 
combination with oxygen may give adequate relaxation, especvalh if the pa 
tient IS frail, with poor muscular development When one of these gases is to 
be used, the preoperativc administration of phenobarbital or a similar sedative 
IS helpful 

32j 
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Postoperative irradiation is logical and when well tolerated should be admin- 
istered, particularly if there is any doubt that the tumor has been completely 
removed. 
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as possible An mndequatc ineision reqnnts moic ioicclnl ictiaclion, conse 
qu^nth more trauma, and a Rreatcr probabihU of Mound infection, and un 
satisfactory exposure adds to the danger of injuring contiguous stiuctures 
Freeing the Kidney— The kidney may not be immediately recognized uhen 
the renal fossa is exposed Postenorh the area seems to be filled uith a \ary 
mg amount of areolar tissue and fat, autenoilv the roof of the -wound is the 
parietal peritoneum As the wound is retracted, an outline of the lower pole 
of the kidney can be seen as it nioaes with respiration beneath its protectue 
coverings 'When the kidney is small and high, it must be sought by palpation 
posleriQily near the upper angle of the wound ^\ hcii the kidney is enlarged, 
It may fill tlu entire fossa and extend well into the abdomen 



Although the operati\e procedure must of necessity \aiy according to the 
ptobicms that arise m different eases it is much more satisfactori to follow 
as nearh as possible a sisttmatK method ot freeing and delucrmg the kidne\ 
It IS well to bc£,in tiie dissection in the most accessible area which is posterior 
to the kulnes \\ilh the fingeis the periienal fascia is separated from the 
lumbar muscles and dntded throuUioat its length as near the internal border 
of the l^uIne^ as is piictical (Pig 240) I prefer to divide this faseia with 
scissors rather than tear it, as this makes a cleaner dissection The fascia 
together with the pourcml fat, is then detached from the kidnev, chieflv bv 
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LUMBAR NEPHRECTOMY 

Incision. — Except when involved by large malignant tumors the kidney 
can be removed more safely and satisfactorily through a lumbar incision. 
Either of the incisions described on pages ] 36-3 48 maj^ be used, depending upon 
the size of the kidney, the physique of the patient, and the preference of the 
surgeon. A curved incision, beginning near the lumbocostal angle and end- 
ing aboA'^e the anterior-superior spine of the ilium, is usually preferred and 
gives satisfactory exposure in most cases. If the patient is thin and the kidney 
is small, a straight incision from the costal margin along the border of the 



Fig 24 0 — Exposure of tlie kidney Tlie periienal fascia is sepaiatod fiom the lumbai muscles 

and reti acted with the kidney niedianwaid 

lumbar muscles to the crest of the ilium is adequate and there is less post- 
operative discomfort. When there is little space betiveen the costal margin 
and the crest of the ilium, or Avlien the kidney is enlarged, resection of the 
twelfth rib adds greatly to the ease of exposure. The incision may he extended 
beyond the tip of the rib as far as necessary. All important nerves are Avell 
out of the Avay and the incision is almost directly over the renal pedicle. The 
incision selected should be made sufficiently long to give free access to the 
kidney and to permit as much of the operation to be done under direct vision 
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pole, being held taut, are identified moic easilj and divided Adhesions to the 
upper pole of the kidnej should be dnidcd bct\\cen liemostats, md the stump 
distal to the kidnej should be ligated When these adhesions arc separated 
bj blunt dissection, troublesome bleeding maj be caused bj tearing polar 
aessels uhieli, when thej letract beneath the diaphragm, are dimcult to reach 
Adhesions ^a^J greatlv in extent and densitj, depending upon the extent and 
duration of the disease As the leaver pole of the kidney is elev ated, the adhe 
sions are divided close to the kidnej and as the dissection approaches the hilum 
of the kulnev the ureter is identified and dissected free to the lower extremity 
of the wound where it is douhlv clamped and divided If the ureter is infected, 
It IS well to cauterize the cut ends with phenol If the kidnej is tuberculous, 
one or two cubic centimeters of phenol should be injected into the lumen of 
the lower segment Gentle traction is made on the ureteral stump bj the 
attached liemostat and the dissection is coiituiiied beneath the renal pelvis 
until the vascular pedicle is i cached The kulnev is then retracted downward 
and the costal border is ictracted upwaid wJnlc adhesions to the upper pole 
are divided When the vascular pedicle can be exposed casilj from below, 
it mav be clamped and divided before freeing the iippei pole This is defi 
nitelj helpful when adhesions arc verv dense m this aiea When the kidnej 
IS densely adherent above, I have found it advantageous to separate the capsule 
fiom the upper polo and leave it attached to tlu adlicsions This, of course, 
cannot bo done if an abscess occupies the upper pole and should not be done in 
milignancj 

The above description of freeing the kidnej implies that disease has not 
invaded the perirenal stnietiires to the extent that the noimal anatomicil 
relations have been greatlj di&toitcd In some cases the perirenal fat and 
fascia are so adherent that thej cannot be accuratelj separated and occasion 
allv the> are so fused that tlic> appear to be a part of the wall of the pjo 
nephrotic cavitv When such cases are encountered, the dissection should begin 
postenorlj as previously described, sepaiating the entire mass from the lumbar 
muscles as completely as possible Tlie diisection is then continued from below 
by first identifying the ureter The peritoneum is retracted medially and the 
ureter is sought toward the medial border of the psoas muscle It has not 
become attached to the peritoneum at this level The spermatic or ovarian 
vessels run along the medial side of the upper portion of the ureter, hut when 
there is extensive reaction they may be bound with the ureter in a mass of 
infiltrated fat ■\^ hen the ureter is identified it should be doublv ligated and 
divided Gentle triction is then made upward and outward on the proximal 
stump while the dissection is continued upward, cartfullv sepaiating tlie p metal 
peritoneum from the kidney It is usually less difficult to find a line of citnv 
age near the liihim of the kidnev bv following the ureter iipwmd The iicri 
toneum is then stripped gently from the anterior surface from tlji hiliim low aid 
the convex border Not infrequently the pentonfum is tom |,iU no Imim is 
done if the rent is piomptU identified and Milurctl Will, il„ )ow(i j.olr and 
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blunt dissection, using the finger or a small gauze sponge to separate the light 
adhesions between the fat and the renal capsule. When adhesions are dense, 
they should be divided -with scissors. When the dissection has progressed be- 
yond the convex renal border, the kidney is grasped with one hand while the 
fat and fascia are separated from the anterior surface of the kidney (Fig. 241), 
care being taken to protect the adjacent peritoneum. Either pole is then 



liberated, depending upon the condition of the kidney. Usually, it is easier to 
free the lower pole of the kidney fir,st (Pig. 242) but if the kidney is ptosed 
or if the disease is confined chiefly to the lower pole, it is easier to free adhe- 
sions to the upper pole first and to clamp or ligate and divide the pedicle. 
The kidney then can be drawn from the wound, and adliesions to the lower 
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pole, being held taut, aic identified inoie eisiH md cli'ided Adhesions to the 
upper pole of the kidne\ should be di\idcd between liemostats, and tlie stump 
distal to the kidnc\ should he ligated "When these adhesions are scpaiated 
hj blunt dissection, tioublesonie bleeding jna> be caused b\ tearing polar 
vessels uhieh, when the> letiaet beneath the diaphragm, aie difiicult to reach 
Adhesions aarj greatU in e'^tent and densits, depending upon the extent and 
duration of the disease As the lower pole of the kidne\ is ele\atcd, the adhe 
sions are di\ ided close to the kidnea and as the dissection approaches the hilum 
of the kidnc\ the uictoi is identified and dissected free to the lower extremity 
of the wound where it is doubK elinipcd and diMdctl If the meter is infected. 
It IS well to cauteiizc the cut ends with phenol If the Ividnej is tuberculous, 
one or two cubic centimcteis of phenol should he ui3eet€d into the lumen of 
the lower segment Gentle tiaction is made on the ureteral stump bj the 
attached hemostat and the dissection is eontimied beneath the renal pehis 
until the lascular pedicle is i cached The kidntv is then ictvactcd downward 
and the costal border is letiacted npwaid while adhesions to the upper polo 
are diiided M’hcn the \astulai pedicle can be exposed casih from below, 
it maj be clamped and dnided before ftceing the uppei pole Tins is defi 
Intel} helpful when adhesions arc \crs dense in this area When the kidncv 
15 denscl} adherent aboic, I ha\e found it adiantageons to separate the capsule 
from the upper pole and lease it attached to the adhesions Tins, of course, 
cannot be done if an abscess occupies the upper pole and should not be done in 
malignancy 

The aboAO description of freeing the kidnc} implies that disease has not 
imaded the perirenal structuies to the extent that the normal anatomical 
relations ha\e been gieatlj distorted In some eases the perirenal fat and 
fascia are so adherent that thej eaiinot be accurately separated and occasion 
all} the} arc so fused that the} appear to be a part of the wall of the p}0 
nephrotic ca\it} >\hen such cases are cncounteied, the dissection should begin 
postcriorlj as pre\iousl} descubed, separating the entire mass fiom the lumbar 
muscles as completeU as possible The dissection is then continued from below 
b} first idontif}ing the uretei The peritoneum is retracted modiall} and the 
ureter is sought toward the medial bolder of the psoas muscle It has not 
become attached to the peritoneum at this le\cl The spermatic or oaarian 
Nessels lun along the medial side of the upper portion of the ureter, but when 
there is extensne reaction thej may be bound with the ureter m a mass of 
mfiUvatcd fat AYhen the ureter js identified it should be doubly ligated and 
di\ided Gentle traction is then mide upward and outward on the proximal 
stump while the dissection is continued upward, caiefulh separating the parietal 
peritoneum fiom the kidiie} It is usualh less difficult to find a line of eleaa 
age near the hilum of tlie kidnej. following the ureter upward The peri- 
toneum IS then sti ipped genth from the interior surface from the hilum tow ard 
the coin ex border Not infrcquenth the peiitoneum is torn but no harm is 
clone If the rent is pioniptlj identified and sutured With the lower pole and 
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anterior surface of the kidney exposed, the dissection may be continued around 
the upper pole with very little trouble. It is important in these densely ad- 
herent kidneys to divide the adhesions near the kidney and to avoid undue 
traction. The pleura, diaphragm or peritoneum may be injured by forcefully 
separating such adhesions. 

When the kidney has been operated upon previously, the old scar should 
be excised and the incision if possible should extend two or three inches beyond 
the lower end of the original wound. The perirenal space is first entered 
through this unsearred area. The incision is then extended through the mus- 
cles to, or beyond, the upper limit of the old incision. Frequently, there are 
very dense adhesions to the undersurface of the old sear. These should be 
divided as the incision is extended. If there is a fistulous tract in the sear, 
it should be circumscribed by the incision and removed en masse ivith the kid- 
ney if possible. A heavy forceps may be placed on the fistulous tract and 
Avhen it is of long standing it may be used for traction The kidney should 
be separated first from the posterior abdominal wall. The peritoneum is then 
retracted medially at the lower angle of the wound and the ureter is exposed 
When this is found, the dissection is continued anteriorly as previously described 

Tying the Pedicle. — The treatment of the vascular pedicle in nephrectomy 
is an exceedingly important part of the operation ; first, because of the control 
of bleeding, and second, because if the nephrectomy is done for a malignant 
tumor of the kidney fragments of this tumor may project into the renal vein 
and if the pedicle is not carefully dissected and secured at an early stage of 
the operation, manipulation may dislodge some of the growth and force it into 
the renal vein. The many methods that have been advocated for securing the 
renal pedicle are an indication of the difficulties met in this stage of nephrec- 
tomy. Ligation of the vessels before dividing them is advocated bj’' some 
surgeons This procedure has little to recommend it except in cases of malig- 
nancy where the vessels are exposed, ligated, and divided in an early stage 
of the operation. Cases in which the vascular pedicle is easily accessible be- 
fore the kidney has been removed give little concern, and the vessels may be 
ligated before or after the kidney is removed, with equal ease and security 
AVhen the kidney is enlarged or when the pedicle is short and infiltrated, or 
when the patient is obese, an effort to ligate the pedicle before it is divided 
and the kidney is removed is unnecessarily time-consuming and adds nothing 
to safety. 

The following method of handling the vascular pedicle has been found 
satisfactory in most cases. As much fat as can be removed safely is dissected 
from the pedicle. The pedicle is then clamped with two slightly curved for- 
ceps placed about a centimeter apart. The large pedicle forceps are cumber- 
some and are rarely used. Forceps of the Kelly type with the serrations on 
the blade running lengthwise are preferable. If there is room, a third clamp 
is placed near the kidney to prevent soiling the wound when the vessels are 
divided. The forceps may be applied from above or below, depending upon 
which gives the more accessible approach. Ligatures are more easily applied 
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if all the forceps point in the same direction The points of the forceps should 
project just bejond the pedicle and should be placed under direct MSion or 
(aroful finger guKhnee to be sure thit the margins of the \en'i cx\ a or of the du 
odenum are not iiieliulcd (Fig 243) The kidiies is rcmo\cd aftci severing the 
pedvelc beUsceu the distal two loiceps (Fig 244) oi distal to tlie second for 
ceps when oiih two lie usid A litiw tUgut ligature is thrown mound the 
pedicle beneath the pioximal pan of foiceps and is tied as the damp is un 
locked slowlj so tint it sinks into the ^loovc unde bv the forceps A second 
ligature is simiHilj placed behind the distal fotetps The first knot of these 
ligatures niaj be held bv mosquito foiccps to prevent slipping as the second 



He -13 — TtircL cur^ Ml nemo^tat* grasp the renal pe lit!** Dotted line indicates ■»rc i itwhicli 
peJivJe <!, Uividerf 

knot IS run down If the pedicle is cut close to the second forceps, the sec 
ond bgatiuc should be placed with a needle, transfixing the pedicle to prevent 
slipping of the ligature Both ligatures are of catgut, puferablv ^o 1 phm, 
which IS sufhcientlj diiiabb foi this purpose Chiomic citgut oceasionallj is 
slow m absorbing and is sometimes the cause of prolonged drainage There 
is no need of ligating the vessels individualh unless thej are situated an un 
usual distance apart Individuil ligation is ncctssarj when there is an anom 
alous onguv of the blood svipplj If, on account of the obesUj of the patient 
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or the shortness of the pedicle, it is impossible to apply two forceps, one for- 
ceps may be used. The pedicle should be cut as far as possible from the forceps 
and transfixed and tied distal to the forceps first or, if one prefers, the indi- 
vidual vessels may be ligated distal to the forceps. A ligature is then placed 
behind the forceps as described above. If the vessels are injured and the 
bleeding is profuse, pressure with a large piece of dry gauze should be made 
immediately over the bleeding point. If this controls the bleeding, the edges of 
the gauze are gradually removed until the bleeding points are exposed and 
clamped. If the hemorihage is arterial, the injured vessel should be seized 
with the fingers Pulsations of the artery and of the blood stream will lead 
the fingers to the injured artery. A clamp can then be applied safely. It is a 



Fip 244 — Kidney attaclicd only to uicter Ligatuio placed around pedicle beliind 
pio\inial Iieniost.it The lieniostat is loosened ns the ligature is tied and aerain closed on Uic 
pedicle Two otlici lipatuies aic applied as tlie liemostats .are leinoied Usually the uictei 
is dnided and tlic kidney remoicd fiom the wound before tlic jicdicle is lig.atcd 

great mi.stake to attempt to clamp blindly m this region and forceps should 
not be applied until the bleeding point lias been accurately located. Injuries 
to the vena cava and to the duodenum from indiscriminate and blind clamping 
may occur and may be fatal. 

Occasionally, in very obese imticiits, in inflammalory condilions when the 
pedicle is greatly infiltrated or when the patient is in poor condition and 
the pedicle is difficult to ligate, the clamps may be left on llie pedicle and 
the wound is closed around Ihem. For this purpose forceps that do not 
project very far above the surface of the wound should be used. Two for- 
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ceps should bo phced ns fai ipnit ns the leiigtli of the pfdiele uill permit 
AMicn thcri is dlf^tult^ in contiolling bleeding fiom the stump, se\er'il foi 
ceps maj be iicecssarj AMicn foiteps ire left on, their liandlcs should be 
protected cnrefullj uhtn dressing the Moimd Thej nnj be remo\ed in 48 
to 72 hours Thej should hist be canfullj unlotked and tlien left in place 
After a feu liours if no bleeding oeeuis thej maj be lemo^cd I ha^e seen 
this procedure used manj times and haae never seen bleeding occur when the 
forceps were removed 

SUBGAPSULAR NEPHRECTOMY 

Occasionallj, a kidnej is so adherent to neighboung structines, paiticu 
larlv to the diaphragm and peritoneum, that a classical mpliicctomv , it not 
impossible, is unnccessanh turn consuming and In/aidous This condition is 
most frequentlj seen when the kidnej has been opeiated upon prcviouslv, but 
maj result fiom chronic inflammatory disease within the kidnc> or in the pen 
renal tissues In such cases a subcapsular neplucctomj is indicated This 
of course, should not be done when malignancy is suspected, and is undesirable 
in tuberculosis, although permissible il icmoval of the kidney with its invest 
mg structures will prolong the operation bevond tlie estimated enduraiue of 
the patient 

The kidney is exposed by the usual lumbar incision The external border 
is identified and tlie capsule is split longitudinally The perirenal fascia, when 
too densely adherent to be stripped from the kidncv, is included m this in 
cision The capsule IS then stripped from the kidncv down to the pelvis The 
lower pole of the kidney is relnctod upward and an incision is carefully made 
thioiigh the rofieotod capsule "With the capsule reflected from the kidnev and 
(he I idney retracted upward and outward, the incision is continued anteriorly, 
dividing the capsule as it is icflccted fiom ibo hihim of the kidncv (Fig 245) 
The perirenal tissues arc not so adherent in this area and it is usualh possible 
after entering the perirenal space at the hiUim to insert the finger behind the 
capsule and protect the pedicle and adjacent structines as the capsule is divided 
After dividing the capsule around the hiUim, the ureter is isolated and di 
vided and the vascular pedicle is clamped and ligated It is piobahlv more fre 
finontly necessarv and less danj^erous to leave damps on the pedicle in sub 
capsular neplircetomy The blood vessels aie often sclerotic and the blood 
flow IS greatly diminished If, because of difficult ovposure or dense adhesions 
It IS impractical to divide the eipsule at the lulum, the kidney may be pulled 
up well into (ho wound and a heavy foiceps placid on the pedicle over the 
reflected capsule The pedicle is then divided as it enters tlie renal lulum 
The forcqis nnv he left in place two oi three davs, m the pedicle may be 
transfixed and ligated with heavy catgut This method is not so satisfactoiy 
as that of exposing the pedicle thoioughly There is more danger of bleodiii" 
and a portion of the renal pelvis is often cut aw ly and left behind, lesult mg in 
piolongtd dr linage 
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or the shortness of the pedicle, it is impossible to apply two forceps, one for- 
ceps may be used. The pedicle should he cut as far as possible from the forceps 
and transfixed and tied distal to the forceps first or, if one prefers, the indi- 
vidual vessels may be ligated distal to the forceps A ligature is then placed 
behind the forceps as described above. If the vessels are injured and the 
bleeding is profuse, pressure with a large piece of dry gauze should be made 
immediately over the bleeding point. If this controls the bleeding, the edges of 
the gauze are gradually removed until the bleeding points are exposed and 
clamped. If the hemorrhage is arterial, the injured vessel should be seized 
with the fingers. Pulsations of the artery and of the blood stream will lead 
the fingers to the injured artery. A clamp can then be applied safely. It is a 



Fis:. 244 — Kidney attached only to ureter Ligature placed around pedicle behind 
pioxiriial hemostat The hemostat is loosened as the ligature is tied and again closed on uic 
pedicle Two other ligatures aie applied as the hemostats are remo\ed Usually the urotci 
IS diMded and the kidney iemo\ed fiom the wound before the pedicle is ligated 

great mistake to attempt to clamp blindly in this region and forceps should 
not be applied until the bleeding point has been accurately located. Injuries 
to the vena cava and to the duodenum from indiscriminate and blind clamping 
may occur and may be fatal. 

Occasionally, in very obese patients, in inflammatory conditions when the 
pedicle is greatly infiltrated or when the patient is in poor condition and 
the pedicle is difficult to ligate, the clamps may be left on the pedicle and 
the Avound is closed around them. For this purpose forceps that do not 
project very far above the surface of the ivound should be used. Two for- 
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NEPHROURETEBECTOMY 

Exoii^ion of the uretci, cither paitial or complelo, is inilicited in some 
cases This subject has been discussed cxtcmivclj b\ Robeit Gutierrez mIio 
states that the operation is indicated in 18 per cent of nephrectomies, but aeij 
£e\\ surgeons emploj the procedure as often as this The operation is neces 
sarj in the treatment of operable malignant tumors of the ureter and should 
be done m eases of papiUarj tumors of the kidne> even when no involvement 
of the ureter can he demonstrated Tnflaminaton conditions of the ureter, 
including tuberculosis, will usuallj heal following nephrectom> if there is no 
interference with drainage When there ts obstruction of the ureter with 
dilatation and letention of pus or infected urine, ncphrouretcrectom> is neces 
sarj If a stone obstructs the ureter of a funetionless kidney, removal of the 
stone may permit adequate drainage of the ureter, but if the ureter is grcatlj 
dilated it should he removed Excision of the ureter adds little to the difficulty 
of the operation and assures a more complete cuie An inadequate ureteral 
valve vvith regurgitation of bladder iinnc into the ureter is an indication for 
ureterectomy when the kidney must be removed A persistent urinary fistula 
may result if the ureter is not removed Drainage of a megilourctcr is never 
complete, and such greatly dilated ureters should be removed if nephrectomy 
IS done In all cases requiring nephrectomy the condition of the ureter should 
be determined preoperatively when possible, and when it is considered a 
probable source of irritation or infection, it should be removed with the kidney 
Operative Technique —Excision of the ureter adds v cry htUe to the hazard 
of nephrectomy except in debilitated patients A verv satisfaetom proccduie is 
first to free the kidnev except its attachment to the meter The meter is then hb 
erated well below the crest of the ihum and the nephroetomv wound is closed, 
leaving the ureter attached to the kidney projecting from the lower angle of the 
wound A temporary dressing is applied to the wound and the patient is placed 
in the supine position preparatory to cvcising the ureter below The low er end of 
the ureter is exposed retroperitoncallv by an oblique or paramedian incision as 
described on pages 368 373 The ureter is identified and isolated as neir tlio 
bladder as possible A gentle tug on the projecting portion of the ureter by an 
assistant will aid in identifving it in the lower wound If the ureter is removed 
because of a papillary tumor, a cuff of the bladder adjacent to the uietcral orifice 
must be removed also otherwise, it is satisfactorv to ligate doubh and divide the 
ureter as it enters the bladder Both ureteral stumps should be disinfected 
with phenol Liberation of the ureter is completed from below upward, and 
it is then draw n through the low cr angle of the nephrectomy w ound Bleeding 
points that arc accessible arc clamped and ligated A Penrose drain is placed 
near the stump of the ureter and the abdominal wound is closed 

It has been adaised that a finger cot or the fingci of a glove he tied over 
the end of the ureter to prevent contamination as it is drawn thiough the 
wound This adds eonsulcrable bulk to the end of the ureter, and if it is tied 
securelv and disinfected with phenol there is little prohahilifj of contamina 
tion The nrctov is usually ligated below the area of maximum infection 
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Fi(j 245 — Subcapsular nephiectomy TJie capsule, densely adherent to the periienal 
tissues, has been separated from the kidney and divided alonp the internal border, exposing- the 
renal pedicle The nephrectomy is completed by clamping and dividing tlie pedicle and ureter 
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seen and ligated The pedicle of the Kidncs » ipproieliecl if it is possible to do 
so before alij attempt is iindc to mohilire the hidiics The xtiiat pedicle apd 
pelvis are liuldcii bv a lav or of fat The pedicle can nsiiallv be recognized bv 
the pulsation of the renal arten If it is difficult to locate the pedicle, the 
ureter ean be identified (Iig 248) and traced up to the renal pelvis and the 
vessels identified as tlicv coiiisc over this stmetnre The fat is carefullj dis 
sected from the vessels Thoj arc ligated doublv, cither scparatclv or together 
(Fig 249) A clamp is then placed between the distal ligature and the kidnev , 
and°thc pedicle is divided (Pig 250) This clamp mav be left in place, or if 



Hff 2lfi — Tran«pcritoneil ncphri-ctotny (Ic^) In et Mton'* line of abloTnlntl inctsiion \n 
incision lias been made In the pmetdl pentoneum aloni; the outer margin of the colon 

theic IS loom t, lipaturc nn\ be placed nent the kidues 'ind the forceps re 
moied RcRUrpitition of Wood fiom the kidiioj should not be permitted, ns 
It mij cirri tumor cells into the wound If the pedicle is greatU infiltrated 
and the lossels ire difficult to isolite, it mai be dnided between forceps and 
limited as jneiionslj deseiibod Aftei the pedicle js Iigitcd the peritoneum 
coioiiiig the tumor iti sepnitcd ind reflecteil npmrd Am portion of the 
peritoneum that is idheient to the tumoi is lemoicd i\ith the growth The 
nretoi is isolated well below the kidnei doiibh ligitcd and duiilcd (Pig 250) 
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If the surgeon prefers, tlie ureter may be divided aud-ligated as far from 
tlie kidney as possible tlirougli the nephreetouiy wound and tlie rest of the 
ureter removed from below, either immediately or at a subsequent operation. 
Unless division of the ureter will aid in simplifying a difficult nephrectomy, 
this iirocedure has no advantage over the one just described. 

Gutierrez advises reversing the operation bj' dividing and liberating the 
ureter before removing the kidney. He contends that there is less probability 
of contaminating the abdominal wound. This method has one definite disad- 
vantage. Occasionally the condition of the patient may require that the oper- 
ation be terminated as quickly as possible. In such a case it Avould be much 
better to have removed the kidney than the ureter. In cases of primary tumor 
of the ureter, the ureter should be removed first, for here the pathology re- 
quiring immediate attention is in the ureter. 

The subject of ureterectomy is discussed more fully -under disease of the 
ureter. 


TRANSPERITONEAL NEPHRECTOMY 

When the kidney is enlarged by a malignant growth, nephrectomy can often 
be done more satisfactorily through an anterior abdominal incision. By this 
method the tumor is clearly exposed, the renal pedicle can be ligated early in the 
operation without manipulating or freeing the tumor mass, and the tumor can be 
removed with the surrounding fat and fascia with less danger of injuring the 
vena cava or abdominal viscera Kidneys greatly enlarged from other causes arc 
more easily removed transperitoneally, although there is not the same indication 
that exists in malignant tumors, and if the kidney is infected there is danger 
of peritonitis. 

Amiile exposure is given through an upiier rectus incision. The incision 
is placed near the margin of the muscle and should extend from the costal 
margin to a point well below the umbilicus. If more room is needed, an oblique 
incision may be made from beneath the outer costal margin, downward and 
forward to the lower end of the rectus incision. A flap of the upper ab- 
dominal wall can then be turned upward, giving wide exposure to tlio tumor 
area, though ivitli good relaxation such an extensive incision is rarely necessary 
The iiosterior peritoneum is incised just lateral to the colon. This incision 
in the posterior peritoneum should extend from below the lower pole of the 
tumor upwai’d well above the flexure of the colon (Fig. 246). The colon vith 
its mesentery is mobilized by gauze dissection, pushed toward the midline, and 
confined with the rest of the intestine to the opposite side of the peritoneal 
cavity by gauze packs and retractoi-s. As the posterior jieritonoiun is dissected 
medially the area of the renal pedicle is c.xposed. 

When operating upon the right side the duodenum is reflected with the 
colon and peritoneum (Pig 247). T'snally the vena cava or aorta is partly c.v- 
posed, depending upon the side that is operated upon Aberrant vessels can he 
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Fic 247 — Transpentoneal ncphicctomy (ripht) The mte‘?tmes Imve been *’*^*;*^^^ „ 

with irauzc sheets, ami an incision lias been made in tlie paiictal pcritonciiin ..ipfl 

colon, ^and the colon retracted medianw ai d, exposing renal pedicle i\ liicli is liKatcd and dnii 
before freoinf? the kidney 
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are thrust through this sKni meisiou nml grasp a soft rubbei tube -ibout one 
third of an inch m dnmeter uhieh n drawn into the uoiind Tht tube is fixed 
to the skin bj a suture 

The uound in the posterior parietal peritoneum is closed uith a continuous 
suture of Iso 1 plain catgut The abdominal wound maj be closed in lajers 
The peritoneum and postciioi sheath of the rectus muscles arc sutured uith 



Fie ‘’jO — Transpirlloncil nppbrectom> <Jeft) Thp renil policle is elatiipctl jnl duietdi 
distal to the llenture^ The iirttir H ligated and dm led I Iccdine Is now nilnlinal and liber 
ation of the tumor ma«s Is rel'Stl\eJ> eas> 

a continuous mattress suture of ?>o 1 chromic c itgut, the musclts lighth 
approximated with a continuous suture of I^o 1 plain catgut, the external 
sheath of the rectus with a continuous lockstitch suture of ^o 1 chromic cat 
gut, and the skm with interrupt! d sutuies of Mlk Alun surgeons prefer to 
close the abdominal w oiiml u ilh nittrrupted sutui cs of silkw orm gut or Z\ tor 
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The kidney can then be mobilized with very little difficulty. The adhesions 
are quite vascular, often containing large, thin-walled veins These are seen 
easily and may be ligated and divided as they are approached. Aberrant 
vessels should be looked for and treated in the same manner. A line of 
cleavage is sought outside the perirenal fascia (Gerota’s capsule), therebj’- 
removing as much of the perirenal tissue as possible. It is usually easier to 
begin the mobilization posteriorly and near the lower pole of the tumor. As 
a rule, the adhesions are not veiy dense and are easily separated by the 
fingers or a gauze sponge. Any resisting bands should be divided between 
forceps and ligated. 



Fig. 219 — Tian^iperitoneal nephicctoniy (left) By foilouing tlie urctei iiimnrd, tlic renni 

^c^scls are identified and doubly ligated 


The wound is carefully reviewed to .see that no accidental injury has oc- 
curred and all bleeding points are secured with catgut ligatures. Drainage 
is established by inserting a pedicle forceps into the cavitj-- left after removing 
the kidney and pushing the forceps through to the back just external to the 
mar'dn of the quadratus lumborum until the .skin is reached. The skin is then 
incited over the tip of the forceps after separating the blades and the forcep.s 
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(4) 'when tljc lig'iture cuts through a blood \ossel Delayed bleeding may 
result from n slipped lig'iture, from i crushed blood \cssel which w as not tied, 
or jiiu follow the runoial of loictps which wtie Icit on to contiol bleeding 
When a blood \essel is torn while fieeing the kidnej, the pedicle sliould be 
damped immcdiatch sihI dinded This usiiilU coiitiols the hlecdinp:, which 
occurs most often from a aein injured near the kidney If the pedicle cannot 
be reached at once, a gauze sponge should be held firmly against the bleeding 
area until the pedicle can be cvposed When the pedicle is lost, the area should 
be packed firmly with gauze and pressure should be made toward the spine 
Accumulated blood is then sponged out, good exposure is secured, and the 
gauze IS slowly remoied As the bleeding acssels come into \iew, they are 
clamped with forceps and ligated It is a grave error to attempt to sponge 
away blood in an effort to locate the bleeding \es<iels An excessive amount 
of blood IS lost It IS worse to clamp blindly in a pool of Idood, as there is 
danger of injuring the great vessels or abdominal viscera The pedicle rarely 
slips from the forceps or ligature unless the pedicle is cut too near the forceps 
or the ligature is not securely tied When tying the ligature, if there is any 
doubt about the first knot holding, it should be held with a mosquito forceps 
until the second knot is tightened If the pedicle is short, the ligature should 
be placed with a needle, taking a small bite in the margin of the pedicle When 
the ligoture cuts through a vessel, the next forceps tliat is placed to control the 
bleeding should be left in place and no further effort made to ligate the pedicle 
When the tissues are extremely brittle, ligatures may continue to cut through 
Secondary bleeding rarelv occurs It is important to oxamine the wound 
carefully ifter tv mg the pedicle Not only should the stump of the pedicle be 
examined to see that ligatures arc tight, but the slightest trickle of blood 
should be traced to its source and a ligature .applied if necessary Bleeding 
has been reported follov\ing the removal of forceps which were left on for 
hemostasis I have never seen it occur The forceps should be unlocked sev 
tral hours before being removed, and then should be gently removed by the 
surgeon who applied them When secondaiy bleeding occurs, the incision 
should be opened sufficiently from the upper angle to pack the wound with 
gauze The patient should be taken then to the operating room and the bleed 
lUg vessel located and tied It is dangerous to depend upon packing for the 
permincnt control of bleeding, however sccurch it is placid A transfiiMon 
of blood should be given immediately Injury to the vena eava is not an ex 
tremely rare accident, and if properly treated the patient usually recovers 
It mav be torn while freeing a verv adherent Kidney or incised when blindly 
dividing the renal pedicle A vein may be torn off as it enters the larger 
vessel, It may be injured by iht tip of a forceps that is applied to the renaj 
pedicle, or when attempting blindly to clamp a bleeding vessel The blcedinj, 
IS usually quite profuse, but is controlled easih b\ packing The packing 
should be left in place until the pwliclc Ins been ligated and pupaiation Ins 
been made to suture the opening When available, two small rubber covered 
clamps may be placed, one below and one above the injury The opening is 
then sutured with fine silk m a small straight needle In one case m which 1 
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ACCIDENTS 

The accidents that may occur during nephrectomy are injuries to adjoin- 
ing structures and hemorrhage from the vascular pedicle. Fortunately, they 
are rarely serious if recognized and corrected promptly. The most frequent 
accident is injury to the peritoneum. The peritoneum may be mistaken for the 
perirenal fascia and divided while trying to expose the kidney. This injury 
is avoided by separating the perirenal fascia from the lumbar muscles and 
dividing it well behind the kidney. As the fascia is separated from the kidney 
it is reflected medially. The peritoneum is reflected with the fascia and pro- 
tected. The peritoneum is most frequently torn while stripping it from the 
anterior surface of a large pyonephrotie kidney or when attempting to remove 
a kidney tumor through a lumbar incision. When freeing the kidney ante- 
riorly it is important to inspect the peritoneum frequently and suture torn 
areas immediately to prevent infection of the peritoneal cavity. When expo- 
sure is difficult and there is probability'- of further injury to the 2 Deritoneum, 
the torn area may be protected with a moist sheet and the injured area re- 
paired after the kidney has been removed. When the peritoneum is densely 
adherent over a limited area, it simplifies the operation to open the peritoneum 
purposely'-, excise the adherent area, leaving it attached to the kidney, and close 
the peritoneal wound. This is particularly advisable in thin-walled py'onc- 
phrotic kidney's and in malignancy, where efforts to separate densely adherent 
peritoneum may injure the kidney and contaminate the wound. 

The pleura may be injured in attempting to increase operative space at 
the upper angle of the wound The pleura usually terminates at the lower 
margin of the eleventh rib, but occasionally it extends to or below the lower 
margin of the twelfth rib. Furthermore, when the twelfth rib is rudimentary', 
the incision may extend to the eleventh rib. The incision should be extended 
upward with extreme care. The pleura and eA'en the diaphragm may be torn 
by' forceful separation of dense adhesions, or by freeing a malignant tumor at 
the upper pole. Injury to the pleura is usually recognized by the sucking 
sound of air rushing into the pleural cavity. The injury is not usually serious 
if the opening is promptly closed The finger should be passed immediately 
beneath the rib margin and the pleura pressed against the rib until the rent 
can be closed with mattress sutures of No. 1 plain catgut. If the tissues 
are fixed by inflammatory' exudate and the wound is difficult to approximate, 
the wound may be plugged with moist gauze while the twelfth rib is resected. 
This mobilizes the tissues so that the wound can be sutured without tension. 
If extensive collapse of the lung occurs, the patient will appear quite sick for 
a while, with increased respirations, rapid pulse rate, and elevation of tem- 
perature. If the wound lias been accurately .sutured, these symptoms can be 
greatly ameliorated by a.spirating air from the pleural cavity. Empyema occa- 
sionally' results from this accident 

Ilemorrhage from the renal pedicle may occur immediately (1) when a 
vessel is not included in the clamp, (2) when a blood vessel is torn while free- 
ing the kidney, (3) when the pedicle .slips from the forceps or ligature, or 



ClIAPTEl! XVI 

ANEURYSM OF THE RENAL ARTERY 

Anciiv'sni of the icinl iilcn is a me condition The misc is often 
obscure, tint tlierc is a liisloii ol triiniia in a laif,c peiccntat,e of esses Sescie 
(lebilitstniR dlsesscs sncli is i liciiiintism oi emloeirditis haic been mentioned 
IS possible" esnsatiie futors, iiliilc (,cnml sitciioscteiosis and ssplnlis base 
been pi esent m a fe'\ cases 



FiK — Fslsp ancuTy m of rlphl Tcnal sirtcry PyeloETtvTO «hov.l!\K pxlenral mas« 
«Hh ppriphcnl calcification proilucltiK pfeaaiire tWecls on upp r polo ot llic hidncv (Dr 
II H lloM ir I a ca«ea reportc I in Journal of Urology January 1941) 

The pathologt is siniiHi to that of other aiicurjsms A true ^neurJ&ln is 
usualh enused bt souil dcgencrninc change m the ntcrial sltliough m 
some eiscs tliero is a histort of tiaurna Tlie wills of the sac imt contain 
calcium plaipus AiiLunsins usualh intcrfcie A\ith the renal ciieulation, cans 
iiig degeneiitnc changes in the kulnej Otcisiomllt thoj rupture, eithoi 
spontaiieousl\ ni because of tniimi A false ineunsm follows tiaumi witli 
complete lupture of the ^ltcr^ The Wood is retaiiicJ ba the sunounding 
tissiKs Tliet are mucli liigtt thin tint ineuitsms iiul the wills aie com 
posed of lamunted blood clots and ue co^eled In i poition of the renal capsule 
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tore the vena cava the rent Avas sutured with 00 plain catgut and a flap of 
mnsele was sutured over the injured area. In another case, exposure Avas A’ery 
difficult and the Avound AA'as approximated by a curved forceps Avhieh Avas left 
on for seA’enty-tAvo hours. Both patients reeoA'ered. In seA’ere lacerations, re- 
coA’cry has occurred Avhen the A'essel AA'as ligated, placing the ligature heloAv 
the left renal A^ein. 

The duodenum is in close relationship Avith the right renal peh’is and 
pedicle (Pig. 2). When this region is infiltrated with inflammatory exudate, 
the duodenum may he included in a ligature of the pedicle, particularly if the 
ligature is placed AA'ith a needle. IMore frequently the duodenum is crushed 
Avith forceps blindly placed in an effort to control bleeding, or occasionally 
forceps left on the pedicle include a segment of tlie duodenum. The injury is 
rarely recognized at the time of operation. Duodenal contents usually appear 
in the drainage after three or four days and are extremely irritating to the 
tissues If the injuiy is recognized during the operation, the traumatized area 
should he turned into the lumen of the duodenum Avith a single roAv of fine 
silk or linen sutures. When a duodenal fistula occurs during convalescence, 
an abdominal incision should be made immediately and the fistula closed. If 
this is impossible, a posterior gastroenterostomy should be done and the pyloric 
end of the stomach closed Avith a heaA'y ligature. When the patient’s condition 
Avill not permit a major operation, a jejxtnostomy may he done under local 
anesthesia. Fluid and food are furnished through the jejunostomy tube and 
nothing is given by mouth. The patient is supported by transfusions of blood 
and solutions of dextrose intraA'enously, and the drainage is removed by con- 
tinuous suction. A mortality rate of about 50 per cent is reported in such 
eases. The best results liaA'e been obtained A\'hen the fistula Avas closed. Injury 
to the colon is infrequent, but Avhen the colon is adherent to a large pyoneph- 
rotie or malignant kidney, it may be torn. If the boAvel is immediately sutured. 
reeoA’^ery is usually uneA'entful. A fistula of the colon practically ahvays heals. 
I haA'e seen tAvo eases of fistula of the colon that resulted from the pressure of 
drainage tubes. Both of them healed in about ten days. 
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Fig 252 — Ring shadow of aneuiysm of left aitoiy 
Ronck, G Acta Radiologica 7 


(Di HI Suby’s case, lepoitcd by 
309-321, 1920 ) 



oro Pveloaram of left kidney, showing shadow demonstiated in Fig 2p to be outside 
Fig "53 — Pye^o^gram (Renck. G Acta Radiologica 7 309-321.1920 
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or by peritoneum. In some cases they grow quite slowly but eventually rup- 
ture into the retroperitoneal space, the peritoneum or renal pelvis. The kidney 
is destroyed by pressure or by disturbance of the circulation. 

The diagnosis of a renal aneurysm is usually difficult. It may cause no 
symptoms at all or the symptoms may simulate those of abdominal or renal 
pathology. Of three patients reported by Howard, Subj", and Harberson, one with 
a false aneurysm complained of a heavy feeling in the right side of her abdomen 
and some urinary frequency. There was a palpable mass in the right upper 
quadrant of her abdomen. A diagnosis of calcified solitary cyst was made 
(Pig 251). Operation was refused. Three months later she was again ad- 
mitted to the hospital because of severe pain and shock. The aneurysm had 
ruptured. The second patient complained of pain in the lower part of the 
back and pain originating in the right flank and radiating to the lower abdo- 
men and to the right leg. An exploratory laparotomy was done and a true 
aneurysm of the right renal artery was found (Pigs 252 and 253). In the 
third patient, who entered the hospital because of retention of urine, a true 
aneurysm was found at necropsy. A patient admitted to my service in the 
hospital of the Medical College of Virginia because of renal colic had a small 
stone in the upper third of the right ureter and a small aneurysm of the renal 
artery. There was a ereseent-shaped shadow just above the renal pelvis (Pig- 
254) The significance of the shadow was not recognized until a necropsy was 
done. The patient died suddenly from a puJmonaiy embolus 24 hours fol- 
lowing cystoscopie examination Howard, Porbes and Lipscomb reported a 
case of aneurysm of the left renal artery in a child suffering from hypertension. 
The aneurysm was discovered while a sympathectomy was being done. Nephrec- 
tomy relieved the hj^pertension 

An opaque ring-shaped shadow found in the region of the kidney pelvis 
is suggestive of aneurysm (Pigs 252, 253 and 254). This must be differentiated 
from gallstone or a calcified gland, A patient witli a large, quiescent false 
aneurysm may complain of a dull ache in the lumbar region A mass is often 
palpable and must be differentiated from other enlargements of the kidney. 
Pulsation is occasionally felt. Differentiation from tumor or cyst is difficult 
except at operation A ruptured aneurysm causes sharp, severe pain accom- 
panied by shock. Profuse hematuria occurs when it ruptures into the renal 
pelvis. 

Nephrectomy is the treatment of choice (Fig. 255). Conservative opera- 
tions are usually followed by secondary hemorrhage 
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the adrenal glands 


Austin I Dodson, Ir , 51 D 

l^sociatc tn Urology Iloiyitfil Ihiiiton iltdtcnl Colhge of 1 irrjinta tUcnding -1 cociatc 
Ciotooist Uo^intffl ViLision Medical College of J trtivio 4tteiidiiio Uruloyi^t, Sf Elizabeths 
llosiulnl and Crippled Chtldiens llo^ptlaU, J ichmond, Virginia 

III recent ^elIs pit it stiifles in the Knowicdfrc of ulien il phjsiolopi li iic 
heen Tccompimeil incuisiiif; snijjitil ^nttl^tntlon in the 'nlicual glamls 
In fsCnerTl the nnioi iinlRitions foj itlieml suit,ei% tic (^) Inpcifunc 
tioii nf the 'idieml C(nte\ ni mcdiilli, (2) tuniois of the iduinis, undif 
ferentnted, coiticil or me<hinTj\, hoimoml oi iionhoJinoinl, 'uul (3) iioinnl 
Tdrenih tint nu to he unnned lieenuse of then effect upon othei, discTscd 
conditions 

Hypcrfunction of the Adrenal Cortex 
Hspcifunction of tlio Tdieinl coit<\ is tespoiisililc foi two nnin clinic il 
entities ininch (1) tlio Tdicnoj^cnitTl sMidiome, ind (2) ruslniift’s disease 
The formei is most fiequcuth found in fcnnlo duldicn with luhteial hspei 
phsn of the aduinl cotte\ pioducinj. nn oscess amount of andioircnic steioids 
as determined l)v estimation of utnia?\ 17 kctosteioids In these eases tlie 
chief signs aic those of adult inasculnn/ it ion a f ilse, ])iecncious m ile pubeits 
I leciuentlj ahdomunl cNplcuatiou with tounchl hiopss is neccssan m ordei 
to aecuntelj determine the se\ of the child Diagnosis of this entlt^ depends 
on phjsieal findings and elesated iiinnis 17 Ketostcroids rioquentlj pie 
sacral ox^{,cn insufflation is of eonsideialile aid in diftereiitnting bilatei il 
luperplasn fioni androgenic cortical tumoi The administration of cortisone 
to these patients should lesult in a lowciiiig of the 17 ketostcroids in the urine 
to relatnelj normal lei els foi age and is a fuithei diagnostic aid, inasmuch 
as with tumor cases theio is no reduction in the steroid assai in the nrme 

Hormonal tieatmcnt witii cortisone seems to he supeiior to suigical thei 
ipi in these cases at present 

Cushing’s sindrome is most fieqnontl' seen m adult females though it 
nni occur in children It is ehancteii/ed hi muscular weakness larnhlt 
hipertension osteoporosis, hirsutism glicosnrn, amenoirhea in the female 
and impotence in the male It is most ficquentli caused bi bilatcnl adieml 
hi pertroplii , though sonutimes assmnted with nniiml sized adrenals and 
tumois \n excess piudnction of coititosteioids is seen as shown hi m 
mcicase m unmii cortieoids The immri 17 kctosteioids nni he normal 
or decreased 

Diagnosis of Cushing’s diseist diptnds on the tljncal iihisical findiins 
of ‘moonficc,” trunk ohrsiti mth thin extremities, abdominal stine, and the 
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aforementioned characteristics, pins an elevation of the urinary corticoids. 
Presacral oxygen insufflation has been very beneficial in differentiating adrenal 
hypertrophy from tumor. 

Treatment of Cushing’s disease due to adrenal cortical hypertrophy 
should consist of surgical removal of about 90-100 per cent of the adrenal tis- 
sue. This may be accomplished at one sitting, utilizing the modified Young 
operation for bilateral adrenal exposure. We have preferred to remove about 
90 per cent of one adrenal at one operation and to perform a complete 
adrenalectomy on the contralateral side about ten to fourteen days later. No 
hormonal supportive measures are needed at the first operation However, at 
the time of the second operation, or if bilateral simultaneous exposure is per- 
formed, definite pre- and postoperative hormonal therapy is indicated In 
general this consists of 200 mg. of cortisone given intramuscularly for two 
days preoperatively and for several days thereafter, the length and time 
depending on the clinical condition and electrolyte and carbohydrate state 
The dose is then gradually tapered down A maintenance dose of 12.5 to 50 
mg may be needed to maintain these patients. DCA is given on the day of 
operation and the first postoperative day, and is continued thereafter only if 
needed as judged from the serum sodium. Radiation of the pituitary has been 
used rather widely in treatment of this condition, with variable results. 

Tumors of the Adrenal Cortex 

Tumors of the adrenal cortex are either nonhormonal or hormonal in 
character, with the latter group being androgenic, estrogenic, corticoid, or 
mixed in type 

Nonhormonal tumors are relatively infrequent and rarely cause symptoms 
until they have reached considerable size, the usual symptoms being those of 
flank mass or pain. The diagnosis is usually made by pyelography which re- 
veals displacement of the kidney domiward. Presacral oxygen insufflation is 
frequently of considerable aid in demonstrating the mass, and occasionally 
translumbar aortography is of value in differentiating the mass from large 
upper pole renal ej’-sts or tumors. 

These tumors are radioresistant and are best treated by surgical excision 
We have found the dorsolumbar flap incision to be very satisfactory in han- 
dling large adrenal or upper pole renal masses, though many urologists prefer 
the thoracoabdominal or transverse abdominal trans]ieritoneal approach lor 
these cases. No specific pre- or postoperative preparation is needed when 
dealing with these tumors. 

Androgenic tumors of the adrenal cortex occur most commonly in young, 
female children The changes which occur are similar to those associated with 
bilateral adrenal hypertrophy. As a rule the child is normal at first, with a 
following change toward adult masculinity An increase in urinary l7-keto- 
steroids is always present in these cases It has been shown that the adminis- 
tration of cortisone to a patient with an androgenic tumor will produce no 
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oinngc m the 17 ketostcrol (Iclcmimatioii, iihile such tlicrap% Mill reduce the 
17 ketosteioiils m the uiiiu slgmlii mil' "Imi idimiiisliied to the intunt "itli 
Idhleriil ’idicml li\pcitioj»li\ 

Locihzitioii of the tuinoi is iisiwlK ficihtittd h% ptcsnti il owpen m 
sufilatiou coiiibiiicd as ith intriv oiious iii ogi nph-v 

Sur 4 ,ieil o\cisinn of tho‘»e tumors usinlU piodiiccs t ane ASith complete 
leseisnl of ssmptonis No specific hoimoinl thenps is iioctlcd, ind these cises 
tolente ti-uum 'md stiess svell The tuimus imj he remosed tliioiit,h i dot so 
lumbii flnp, thoracoilidomiiul oi liiiisseisc abdominal trinspciitoiieal a]i 
l)ioach 

Corticoid tumois piodiice a pictiuc similar to that seen in the adieno 
eorticoid s 3 ndrome caused bj hilateril adieiial hvpoitrophj 'I lies are not 
freiiuenth seen m adult females The J7 Ketosteroids mas lie iioimal oi dc 
piessed The ucinars coiticoids aie usualls elesated As a lule the differcn 
tnl diagnosis betsseen tumoi niid hihteial hspertrojihj can he made lij means 
of piesacnl oxjg-en insufllation lhou{»h occisionalls, hectuse of anatomic 
csmditicms a defuute pieopero-tisc diffeieutiatiou cannot he made In those 
cases bihteial simultaneous adien il e\posuie is indicated 

"When tumor is present, the opposite adional is almost msainhls atiopluo 
and ACTII must be gnon postopcrati\el> to stimulate ita function These 
patients in general aie guatdecl iisKs and careful substitution thenpj as 
piesiousls outlined is needed bcfoie dunng, and ifter surgers In the irn 
mediate postoperatise penod infusions of sshole blood and noi epinephrine 
should be emplojed if the blood pressure falls Serum sodium and potassium 
Ie\els should he earefullj followed and these electrolytes replaced as needed 
The doisolumbar flip incision is icrs sstisfactors for exposure of a 
localized tumor Howesei, if aecniafe locnlizition is impossible or possibility 
of bilateral hjpertrophj exists, ue piefer the modified Young’s appioach foi 
bilateral simultaneous adrenal exposure 

Estrogomc tumors are (pufe rare, InMiig hcou most often soon lu adult 
males The> are characterized bi increase in female charactciistifs with do 
(lease m size of genitalia impotenct and loss of libido increase m size <>1 
breasts and nipple, and loss of body haii 

The diagnosis is usually made on the basis of phy sieal changes and findings 
of laige amounts of excess estrogens in the urine Localization of the tumor 
nni frequently be accomplished siith oxxgen insufllation xrays 

These tumors are usually caicinomatous and tieatment consists of com 
plete surgical lemOAal, utilizing am of the pieiiously mentioned appioaches 
No specific hormonal man ig< inent is needed in these c isos 

"Mixed tumois of the adrenal coitex aie usualh caicinomatous and are 
most frequenth seen m females It has been estiimtod that they constitute 
about 25 per cent of the adional coitical tiiinors m children These patients 
,,tneraU\ present the appeal inte typical of Cushing’s sy ndiomc together with 
iinscuhm/iiig Mnlism llie mmai\ 17 ketosteroids and coiticoids are ele 
Aatod 
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Diagnosis depends on physical changes, urinary hormonal studies, and 
localization of tumor by means of intravenous pyelograph 3 '' combined with 
presacral oxj^gen insufflation. 

Treatment consists of early operative removal, together with careful hor- 
monal management, as for those patients with corticoid adrenal tumors 

Recurrence of symptoms is fairly frequent because of metastasis to the 
lungs and/or liver. The administration of eoidisone to these patients has 
proved to be of no value. 

Tumors of the Adrenal Medulla 

Tumors of the adrenal medulla may be classified as hormonal or nonhor- 
monal. The former arise from the pheoehrome cells, while the latter have 
their origin in the ganglia cells of the medulla. 

Nonhormonal tumors consist of the sjmipathicoblastomas and neuro- 
c.ytomas. 

Sjunpathicoblastomas most eommonlj’- are seen in infants and children, 
and may occur in either adrenal or any other sympathetic ganglia Thej’’ are 
verj'- malignant and metastasize readilj'^ to the skull, thorax, and liver 

The diagnosis is most frequently made, as with Wilms’ tumors, by dis- 
coveiy of an abdominal or flank mass. As a rule they are without symptoms 
unless advanced metastasis has occurred. Intravenous pyelograms will usu- 
ally reveal a mass above one kidney with downward displacement of the latter. 

Treatment consists of earlj’’ operative removal of the tumor, with avoid- 
ance of excessive trauma Either the transverse abdominal transperitoneal or 
the dorsolumbar flap approach is satisfactory, and every effort should be made 
to ligate all vessels to and from the tumor prior to handling Postoperative 
irradiation is probably of some value, particularly if obvious tumor extension 
or metastasis is present. 

The neurocjdomas are usuallj^ seen in adults and as a rule are aceidentall.v 
discovered as a flank or alidominal mass They are genei'ally benign or of very 
low malignancy, and complete surgical i-emoval should produce a cure E.x- 
cretorj" or retrograde pyelograms, oxj'^gen insufflation x-raj'^s and lumbar 
aortograms are helpful in differentiating these tumors from those of renal 
origin. Treatment consists ot .surgical excision, utilizing any one of the con- 
ventional approaches 

In recent jmais considerable attention has been focused on the diagnosis 
and ti'catment of jiheochromocytomas These tumors are most commonlj'^ 
found in the adrenal medulla, though thej' also occur in the reti’operitoneal 
ganglia. About 90 per cent of these tumors are benign. They have been 
shown to pioduee e]nnephrine and norepinephrine in varying amounts, and il 
is felt that the sj’mploms ])rodueed are the re.sult of ah excess of vaiyiUrt 
amounts of these two substances 

About one-third of the cases of proved tumors exhibit paroxj'smal epi- 
sodes of lypertension. while persistent hypertension with or without pio'- 
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o\ysnnl crises is more froqnentJ\ the pieseiiting' sjmptoin Other findings 
inelndo lupeinietTholism, gljcosiiiii md tle\ itcd blood sugar, headache 
lapid pulse, ueahness and nnikcd sweating 

The diagnosis of pluochioniotatoim depends on tlic aboce findings, 
phatnncological tests, and i idiographa 

llie most wideh used pharmacological studies are the histamine, ben7o 
dio\ane and Ilegitine tests In the foimei, intiasenoiis injection in a patient 
with a tumor will pioduec a matked use m blood picssme associated with 
sjinptoms of precoidial and ibdoniinal pain, headiche, nausea, and sweating 
The duiation of the crisis is usinllj shoit, with the blood piessure letiirning 
to neii its foimei leiel This test is geneialU <iuite leliable, though negati\e 
results in proied tumoi cases ha\e been repoited 

llenzodioxane and I'egitine, when admmistcied intncenouslj in the 
presence of sustained hapeitension oi during a paio\\smal attack, will pro 
duce a significint fall in blood piessuie in those patients with pheochiomo 
cjtoma 

Accurate localiratum of the tiimoi prcoponti%€l> is frcquentlj possible 
with presacral o\agen insufllation combined with intraienous pvclographi 
This IS particiilaih tuie of those tumors locitoil in the adrenal gland ^Vhen 
the tumor is situated without the adicnal it is ficquenlh difficult to outline 
It with gas We ha\e localized tour phcochromocjtomas m the past jear with 
retroperitoneal ossgen msuffiation, ujd ha\o had one known failure This 
latter was a tumor located m the light adrenal in a seicn jear old male Air 
studies m this child were interpreted as being within noinial limits A chest 
\ ra\ should ilwass be nnde because of the possibilit\ of an intiathoracic 
tumor 

Tieatment of these tumors consists of suigical remocal, and such removal 
Will eompletelj leliese the patient of the signs and sjmptoms of the supra 
renal sjmpathetic sjndrome Caieful planning of the i>rocedure is quite 
neeessar\ to ensme a successful lesuU "We ha\e piefcrrod nitrous ovide, 
o\Agon, and cthoi for anesthesia Kegitine nns he gnen intra%enoush pre 
operaticelj m those cases with sustained hypertension, and should bo a\ail 
able for immediate use to combat ans rise in the blood pressure which may 
occur during the handling of the tumor Likewise, noi epinephrine (4 mg/ 
litei) must be asailible foi immediate use, to control the hyTiotcnsion and 
cnculator\ collapse which frequenth follow remocal of the tumor It is 
guon lnt^a^enousl\ at a nte sufficient to maintain a moderate Inpertension 
^urgicalh the tumoi mas be romo\ed through any of the coinentronal 
approaches to the adieml We ha\e routinely employ od the dorsal flap 
appioach of ^^gamat^u when the tumor could be localized preoperatneh 
Howecer main authors feel that the tiaimeise upper ibdomiinl transperi 
toncil approach is prefciable because of the possibihU of multiple tumors and 
because of the ^ arnbilitc of their location An adequate exposure is essential 
Iiul wIitneMi ]iossiblo the Wood supph to oiid from tlio tumor should bo 
occliuled before any manipulation occurs 
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SURGICAL TECHNIQUE 

As previously mentioned, tlie adrenal glands may Im approached through 
a variety of incisions, and each has its own merits We have utilized the 
dorsolumbar flap incision (page 148) for all cases of adrenal tumor in which 
the pathology was accurately localized preoperatively. The transabdominal 
approach (page 150) is of greatest benefit in those eases in which both 
adrenals must be exposed and additional abdominal or retroperitoneal explora- 
tion is desirable This is particularly true in cases of suspected pheoehromo- 
cytoma in which adequate preoperative localization is not obtained. For those 
eases of suspected bilateral disease, the posterior approach of Young allows 
bilateral simultaneous exposure of the adrenals. 

The patient is placed prone and flexed at the trunk, with the thighs 
lowered about 20 degrees The incision is made dii*eetly over the eleventh 
or twelfth rib, following the curve of the rib downward and laterally. The 
rib is exposed, and resected subperiosteally. The subcostal muscles are in- 
cised transversely to expose the lumbodorsal fascia. This is opened, with care 
being taken not to injure the pleura at the costovertebral angle. An excellent 



Pis' 256 — Position of patient upon the table for simultaneous exposure of the adrenal glands 

view is afforded of the structures beneath The retroperitoneal fat is stripped off, 
exposing Gcrota’s fascia This fascia is stidpped away from the quadra tus lum- 
borum muscle and divided near the upper pole of the kidney, exposing the kidney 
below and the adrenal gland above. The adrenals are held in close apposition to 
the upper poles of the kidneys by the dorsal veins which come off from the renal 
pedicle. By downwai'd and outward traction on the upper pole of the kidney 
and with the assistance of clamps on tlic fascia, the gland is drami toward the 
.surface of the wound (Fig. 258). The gland may now be stripped free of fat 
and adhesions and carefully examined for the presence of pathologic conditions 
It is Young’s opinion that even though a lesion exists in one adrenal, it is wise in 
most instances to expose the opposite adrenal before eanying out any operative 
procedure upon the gland. The left adrenal may be exposed by an assistant while 
the operator is exposing the right. Both adrenals having been satisfactorily ex- 
posed, a retractor especially designed for this work is introduced. By a douhle- 
actin" screw the retractor blades which .slide upon lateral bars are made to com- 
press^the spinal miiselcs on each .side, considerably enlarging the wound. The 
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adrenal glands arc then eonipaiod and fiutlitr operatuo procedure is decided up 
on (Fig 259) &imll turnois nn\ be shelled out, an entire ghiid oi i poition of 
both ghnds iemo\ed, or the glands mas be denenated AMien the opciation is 
completed, nil bleeding points nre ligated, a small cigaiette dtain is placed in 
the Mound to emerge at the upper angle, and the Moiind is closed m lajeis 
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CHAPTER XVIII 


SURGICAL APPROACH TO THE URETERS 
INCISIONS FOR OPERATIONS ON URETERS 

Anatomy, Lumbar Incisions, Anterior Abdominal Incisions, Vaginal Incision 

SURGICAL APPROACH TO URETERS 

The ureter is approached surgically through the abdominal muscles and 
their aponeuroses and fascial coverings. The posterior portion of the external 
and internal oblique muscles and the aponeurosis of the transversalis muscle 
have been described in discussing the surgical approach to the kidney. These 
structures cover the lateral abdominal Avail, and it is through them that in- 
cisions are made to expose the upper third of the ureter. 

The intermediate and anterior fibers of the external oblique muscle arise 
from the ribs forming the costal arch and pass doAvnAvard and inAvard The 
intermediate fibers form the inguinal (Poupart’s) ligament. The anterior 
fibers become aponeurotic near the linea semilunaris and beloAV the anterior 
superior spine of the ilium pass inA\mrd and doAvnAvard to cross the anterior sur- 
face of the rectus abdominis muscle to be inserted into the xiphoid, linea alba 
and pubic symphysis. 

The internal oblique muscle lies immediately beneath the external oblique. 
It arises from the lumbodorsal fascia, the anterior tAvo-thirds of the iliac crest 
and the lateral half of the inguinal ligament. The posterior fibers are included 
in the iliocostal area and are inserted into the loAver ribs and their cartilages. 
The fibers included in the anterior abdominal Avail form an aponeurosis before 
reaching the semilunar line AboA’^e the semicircular line, Avhich is situated 
midAvay betAveen the umbilicus and symphysis pubis, the aponeurosis divides 
into tAvo lamellae. The anterior lamella joins the aponeurosis of the external 
oblique to form the anterior sheath of the rectus muscle, the posterior lamella 
fuses AAuth the aponeurosis of the transA’^ersus abdominis to form the posterior 
rectus sheath. BeloAV the semicircular line the aponeuroses of external oblique, 
internal oblique and transversus abdominis muscles pass in front of the rectus 
muscle. The anterior fibers of the internal oblique pass straight across the 
abdomen, those crossing the upper abdomen take a slightly upivard course, and 
those arising from the inguinal ligament go slightly doAvnAvard. The loAver- 
most fibers blend AAuth corresponding fibers of the transversus abdominis to form 
the conjoined tendon and become attached to the pubic crest. 

The transversus abdominis muscle lies beneath the internal oblique. It 
arises from the lumbodorsal fascia as an aponeuro.sis (the transA^ersalis fascia), 
the iliac crest, the lateral third of the inguinal ligament and from the inner 
aspects of the loAver six costal cartilages. Its fibei*s pass directly across the 
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abdomen Its ipoiieuiosis passts behind the lectiis abdomirus muscle vbose 
the semieireulir line and intcriot to this muscle below the semicircular line 

The transversahs fascia lies btneith the muscle and lines tlie abdominal 
casitj It IS separated from the peritoneum b> loose areolar tissue Below 
the semicircular line it is the onl> faswul cosenng of the posterior surface of 
the rectus abdominis muscle 

The rectus ibdommis muscle is composed of thick flat bands that lie on 
each side of the Unea alba or midluie of the abdomen Each muscle arises from 
the anterior surface of the fifth, sixth and seventh costal cartilage and fiom 
the xiphoid process and is inscrtid into the pubis betneen the crest and the 
sjmphvsis The muscle fibers arc iiilemipted bj three to five tendinous inter 
sections the Imcae tnnsversae, which cross the muscle and arc adherent to its 
anterior sheath The anterior sheath of the rectus muscle above the scmi 
rvrcular hue vs formed bj the aponeurosis of the external oblique and the 
anterior lamella of the intemaJ oblique BeJovv the stniicireuhr line it is com 
posed of the aponeuroses of all three transverse muscles oi the abdomen The 
posterior shrath, composed of the aponeurosis of the transvcisits abdominis and 
a portion of the aponeurosis of the internal oblique, terminates ni a fice ens 
centic margin, the semicireuhr line (semicircular fold of Douglas) midway 
between the umbilicus and the puhis Tiom here down transversahs fa.scn is 
the sole posterior covering of the iecl«j> The Imea semilunaris foimcd b\ 
the coalescence of the aponeuroses of the transveise abdominal muscles as thev 
approach the margin of the rectus, muscle The hnea semilunaris is repro 
sented on the surface b> a deprvssion \ hich runs parallel with the external 
margin of the uctus muscle 


Blood Vessels 

The blood suppU of the antcimi abdominal wall «, derived fiovn the last 
sit intercostal and the four lumbar arteries, and the supetior and inferior tpi 
gastric and the deep circumflex ihac arteries These vessels anastomose freely 
and anj of them maj be divided and ligated nithoiit disturbing the nutrition 
of the tissues The intercostal and the lumbai aitcrics accompauj the inter 
costal, iholnpogastrio, and ilio inguinal iKivoa botuccii the truisveisus ab 
donums and internal oblique muscles When it is neccssarj to divide these 
vessels, the nerve should be avoided if possible and especiaUj should not be 
mclvtded m the ligature The inferior epigastric artery arises from the extrr 
nal iliac and passes upward and inward, piciting the transveisalis fascia to 
enter the rectus sheath after passing in front of the semicircular Imo It is 
often necessary to divide this artery when exposing the lower end of the 
ureter A branch ol the deep eirenmflex iliac arterv is frequentlj cut in muscle 
splitting incisions which extend above tlm anterior superior spine of the ihum 

Nerves 

The anterior branehts of thi lower six intercostal nerves pass downward 
and forward across the anterior abdominal wall Thej run between the trans 
versahs and internal oblique mnscles After gn mg off branches to suppjj the 
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transverse muscles and the overljdng skin, their terminals supply the rectus 
muscle, pierce the rectus sheath and end in the subcutaneous tissue and skin. 
Oblique incisions for exposing the ureter should pass below these nerves. 
Division of their terminal branches is the chief objection to incisions through 
the semilunar line. 

The ilio-inguinal and ilioh 3 '^pogastric nerves pass beneath the internal 
oblique just mesial to the anterior superior spine of the ilium and are dis- 
tributed mainly to the inguinal abdominal region. 

The course of these nerves varies slightly in different subjects. They are 
occasionallj’’ encountered when exposing the lower ureter by an oblique in- 
cision. Care should be taken to avoid including them in sutures or ligatures. 

INCISIONS FOR EXPOSING THE URETER 

The Upper Third. — The upper third of the ureter may be approached 
by an incision like that of the anterior half of the usual curved incision for ex- 
posure of the kidnejL The patient is placed on his side with the loin elevated 



as in operations upon the kidney. TJic incision begins at the midaxillaly line 
about halfway between the last rib and the crest of the ilium, and extends for- 
ward and downward to a point about an inch in fiont of the anterior suiicrior 
.spine of the ilium (Fig. 260). This incision lies belwcen the Iwolflh inicrcostal 
nerve above and the ilio-ingninal and ilioliypogo.stric nerves below, and avoids 
injury to them The libei-s of the exlcrnal and infernal oblique muscles are 
divided (Fig. 261), and all bleeding areas arc elamiied and ligated or sutured 
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The further steps of the operation nre mucli more satisfactorj if a drj \\ound 
IS secured before exposing the retroperitoneal area An incision is then made 
through the transiersalis muscle and fasen It is divided or tom open iii the 
direction of its fibers, and the retroperitoneal fat is exposed In thin patients, 
espcciallj those with poor muscular development, adequate exposure can be 
obtained bj splitting all three muscles m the direction of their fibers "When 
practical, this is preferable to dividing the muscles At, or just above, the 
posterior angle of the wound, the lowei pole of the hidnej can be palpated 
The peritoneum is retracted medially and the ureter is exposed bj separating 
the loose areolar tissue in the depth of the wound bj blunt dissection Fre 
quentlj the spermatic or ovarian vessels are recognized first and maj be seen 
to cross over the ureter near the lower angle of the wound (Fig 262) Tlicv 
should be oarefullj pushed aside and preserved If the operation is for the 
removal of a stone, it can be recognized iisuallj b> an area of swelling in the 
ureter, and if the stone has been impacted for several dajs theie is increased 
vascuhntj of the area, with the ponuicteral fat often matted together and 
adherent to the ureter This should be carefully dissected away before the 
ureter is opened It is a good precaution to place a piece of narrow tape or 
heavj plain catgut around the ureter above the stone as eaily as possible to 
prevent the stone from slipping upward during the mnipiilation and to hold 
the ureter m place for incision and removal of the stone 

■When a stone is impacted at the urctcropclvic juncture, it is more easilv 
approached if the posterior angle of the incision is extended upward and back 
ward toward the costal margin for about two inches The anterior fibers of the 
latissimus dorsi mav be divided or retracted upward and the incision m the 
lumbar fascia extended upward The perirenal fascia is then opened pos 
tenorlv and retracted forward with the peritoneum The lower pole of the 
kulncv IS retracted upward and forward and the uieteropelvic area is ex 
posed It is vtnnecessarj to expose the entire kidnej to remove a stone 
impacted in the pelvic orifice If the stone should slip back into the pelvis, 
the lumbar incision maj be completed ind the kidnej exposed Adhesions 
to the lower pole of the kuliiej arc quite dense m some cases Bands of 
tissue should be examined carcfullj before tliej are divided The ureter, 
when thin and retracted out of its noimal course, maj be mistaken for a 
band of adhesions, or an aberrant blood vessel to the lower pole of the kidnej 
maj be divided before it is recognized This incision for exposing the upper 
ureter is adequate for removing stones oi foreign bodies from the upper 
third of the ureter, for excision of the nerve supply to the upper ureter, 
or for ureterotomj for drainage Oeeasionallj in cases of pvoneplirosis 
when the patients are verj ill, the simplest and safest method of draining the 
kidnev is to insert a soft catheter thiough a ureterotomy wound into the renal 
pelvis This IS also a logical method of temporary drainage when the ureter 
has been aecidcntallv ligated at opeiation Gordon & Foulds drained the 
ureter with a small T tvibe in cases of chrome obstruction because of stricture 
or stone, and in cases of acute renal infection with obstruction when ureteral 
catheters are not tolerated or are madeguitc 
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AVhen plastic operations are nccessar> upon the uppei ureter or uretero 
pel' 1 C areif it is better to expose the entire kidnej In wost cases nephropexj 
or nephrostomj is a necessary part of the operation In thin patients 'Mth 
considerable space bet'\etn the crest of the ilium and the costal margin, the 
upper ureter and pelvic area may bt exposed through a straight Uimbar in 
cision extending from the crest of the lUum upward along the margin of the 
sacrospinalis muscle This meision passes through the three lajers of the 
lumbodorsal fascia just before tlie\ merge to form the lumbar fascia or apo 
neurosis of the internal oblique No muscles aic cut and the incision furnishes 
a direct and ossv appioich to the kidnev and the ureteropehic area (Fig 
92) Aftci icachiiig the peruona! fasen, the opci ition pioctcds ns picviouslv 
described 

Closxiic of the iroioifi — ^^Vhell tlie operation upon the urefir ls completed, 
the abdominal wound should be closed in h>crs, nppi oximating the different 
structures accviratelj Drainage lubes or tissue dnins should be brought di 
roetlj to the suiface so tint the drainage tract will be as shoit as possible 
This prevents excessive absorption of infectious matcrnl and facilitates re 
opening the drainage tract when necessary Whin the wound has been made 
across the posterior fibers of the abdominal muscles, the transv ersalis, which is 
split m the direction of it-s fibers. ma> be repined bv i continuous suture of 
No 1 chromic citgut This suture should be interrupted at the point it which 
the dnmagt material emerges The fibers of the intcrnil and external oblique 
muscles are united with interrupted mattress sutures of th« same matcrnl 
Ample space is allowed for drainage, ind care should be taken in placing the 
sutures to avoid including nenc fibers in the sutures "When there is consider 
able fit between the muscle and the skin, it is well to approximate the fit with 
interrupted sutures of No 1 plain citgut to eliminate cleid spice The skin 
iniy be closed witli a continuous running suture, or with a continuous mattress 
suture of coiise silk Deep intenuptcd sutuies irt not necessary heie and 
often produce stitch alisccbses If the straight lumbar incision has been used, 
the lajers of the lumlnr fiscii should be iceuratelj ipproximited with con 
tinuoiis sutures of No J chromic catgut If the patient ’s loin has been elev ated 
during the operation, the elevator should be lowered before the wound is 
sutured to facilitate iccunte approximation Drimige tubes tbit are not 
sutured to the skin should have sifctv piiis pissed through their projecting 
< lids so thej c iiinot bt lost in the w omul 

Tht uppei third of the utctei is also ieulil> ipjuoiched b> in incision 
distribtcl bj F E B I oltv “"With the piticnt stcuieh fixed in the Kidne} 
position the elevitoi is raised oulv enough to widen the &pice between the rib 
ind the ilium without putting the flank muscle under tension ” The incision 
IS pheed on i Ime extending obliqiicb downward and forw ird from the 
middle of the twelfth rib toward the anterioi superior spine of the ilium 
(Fig 2ft3) The lengdi of the incision, from four to si\ inehes depends upon 
the phjsique of the patient and the length of ureter to be exposed The level 
of the incision is made appropriate to the level ot tht stone to be removed or 
the poitiou of tilt ureter to be exposed ’When the skin and subcutaneous 
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fascia are divided, the posterior edges of the external and internal oblique 
muscles and the anterior edge of the latissimus dorsi muscles are exposed 
(Fig. 263). The undersurfaces of these muscles are immobilized by bluntly 
separating them from the underlying lumbodorsal fascia. This permits the 
oblique muscles to he retracted downward and the latissimus to he retracted 
upward, thereliy exposing a wide area of the lumbodorsal fascia. The lumho- 
dorsal fascia is now split in the direction of its fibers, exposing the posterior 
layer of the perirenal fascia (*Pig. 264). Tlie perirenal fascia is not opened 
but is gently separated by blunt dissection fi-om the muscles behind it. The 
dissection is continued medial to the vertebral bodies and upward or down- 
ward as indicated by the portion of the ureter to be exposed. With the 
perirenal fascia and contained fat retracted medially by a Deaver retractor 
the ureter can he seen as a ribhon-like streak running longitudinally 3 or 4 
centimeters lateral to the vei'tehral bodies and immediately underneath the 



m. laiissi mus dorsi 
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Fig 2C3 — The Foley approach to the ureter The location of the incision may vary 
slightly according to the location of the stone "inie muscles are divided in the direction of 
their fibers 


fascia (Fig 265). If a stone is present it usually can be identified by a bulge 
in the course of the ureter or can be felt with the finger. The ureter thus 
exposed can be dealt with according to indications. In the ease of a stone, 
Folej^ recommends that the fascia and ureter be incised directly over the stone, 
the stone removed and the ureter closed with a continuous suture of fine catgut 
vdthout exploring the ureter- and that the wound be closed Avithout drainage. 
This, in my opinion, should depend upon the nature of the ease. If the ureter 
is greatly dilated above the stone or if there is infection, .such practice Avould 
be uiiAvise. A ureter greatly thickened by an impacted stone does not always 
heal primarily even though securely sutured. When the ureter is dilated above 
the stone, it is a good precaution to free it sufficiently to grasp it with a Bab- 
cock clamp or encircle it Avith a piece of tape before disturbing the stone. 
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The Middle Third — The middle third of the ureter includes tlic lou er pit t 
of the abdominal segment and the uppei part of the pehic segment, and pre 
sents 1 constriction as it crosses the line \essels It extends ipprovimatelj 
from the upper border of the fiftli liimbir \crtebii to the lower border of the 


lumbar iascia 



Fiff 264 — The Foley approach to the ureter The muscles arc r<tractcil ami tho lunibtr fascia 
Is dt\l<lc*l exposins the pcrlrcml fascia 



FIs **65 — The Pole% approach to the ureter The fa cla !« 
Psois mu cles The ureter Is r rosnlael in the depth of 


''tripped from the fiu'^clrttus and 
the tvounl co\ere<l by fiscla 


sicroibac s\nchoiulrosis Diseases of the ureter other thin impieted stones 
are unusinl m this arci This portion of the ureter ma\ be exposed b\ an 
meision beginning about an inch ihotc md in indi internal to the anterior 
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superior spine of the ilium and extending downward along the course of the 
fibers of the external oblique to the semilunar line (Fig. 266). This is similar 
to the McBurney incision except that it is longer. H'he internal oblique and 
transversalis muscles are divided in the direction of their fibers and as near as 
possible to the area of the ureter to be exposed (Fig. 267). After retracting 



Fig 2GC — Incision foi e.'cposure of middle third of the ureter. "X” indicates anterior superior 

spine of the ilium 



Fie- 2C7 Aponeurosis of external oblique retracted, exposing internal oblique which has been 

^divided m the direction of its fibers Transversalis muscle in the depth of the ^\ouna 

these muscles if more room is needed the combined aponeuroses may be di- 
vided downward along the semilunar line for about an inch. This adds greatly 
to the exposure and does not weaken the abdominal tvall if the aponeuroses 
are carefully sutured when the wound is closed. 
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The trans\ersalis fascia is \erj thin and is usually divided with the muscle 
The peritoneum is looselj attached to the transversalis fascia and to the lateral 
abdominal and pehic walls bj loose areolar tissue This is casilj separated by 
blunt dissection, preferably using the finger As the peritoneum is detached, 
it is gentlj retracted toward the midlme of the bodj bj broad retractors It 
IS well to remember tint the ureter lies near tht inner margin of the quadratus 
himborum muscle on a line with the tips of the transverse processes of the 
vertebrae in this area The ureter is to the inner side of the speimatie or 
ovarian vessels ind is so nitiinatelj attached to the peritoneum that it is elevated 
with the peritoneum when the latter is separated and retracted from the pos 



tenor abdominal wall (Pig 268) A\itli the piritoiuiun sipaiated to tlie bodies 
of the vertebrae and retracted iiiediallj, the meter appears as a thickened band 
running along its posterior surface in the depth of the wound (Pig 268) 
When the ureter is difficult to expose, it often can be located turning the 
palms of tilt fin',orj> anteriorlj and palpating the posterior surface of the pen 
toneum If the operation is for removal of a stone, the stone usiiallj can be 
felt before the ureter is lecognized Mhen the stone is located, it is grasped 
'nth the thumb and finger and held until the area is exposed A loose clamp or 
a loop of catgut k plated around the ureter above the stone to prevent its slip 
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ping out of reach. A catheter passed up the ureter prior to operation is very 
helpful in identifying the ureter, especially in corpulent patients. The ureter 
is more easily located as it passes over the iliac vessels. By placing a small 
tape or a loop of catgut around it and making sufficient traction to make the 
ureter taut it can be easily traced in either direction. Occasionally periureteral 
adhesions, resulting from impacted calculi or chronic ureteritis, bind the ureter 
to the posterior abdominal wall and to the peritoneum and prevent ready re- 
traction of the peritoneum. It is well to free such adhesions when possible 
to improve the mobiltiy of the ureter. There is some risk in'freeing a ureter 
adherent to the iliac vessels. Cases have been reiiorted in which the iliac vein 
was injured. 

Ureterotomy, suture of ureteral wounds, and drainage following ureterot- 
omy are discussed in Chapter XXI. It is important to remember that drainage 
tubes should never be placed near the iliac vessels because of the danger of ero- 
sion and hemorrhage. Only soft rubber tissue or cigarette drains should be used 
in this area, and they should be removed as soon as their purpose is served. 

Closure of the Wound . — In this incision no muscles have been cut. The 
divided fibers of the transversalis and internal oblique should be sutured with 
No. 1 plain catgut placed just tightly enough to approximate the muscles. The 
aponeurosis of the external oblique is closed with a continuous suture of No. 1 
chromic catgut. If the aponeuroses have been divided downward for better 
exposure, they should be accurately approximated with interrupted sutures 
of No. 0 chromic catgut. The skin is sutured as previously described. It is 
my practice to interrupt all lines of continuous sutures at the point of exit of 
drainage tubes, and to begin with a separate suture on tlie other side of tiie tube. 

The Lower Third, — The lower third or the pelvic portion of the ureter 
extends from the lower margin of the sacroiliac synchondrosis to the bladder. 
In this area the ureter follows the contour of the pelvic wall, reaching its 
greatest outward curvature opposite the ischial spine. From tiiis point it 
courses medially and downward. Throughout its pelvic course the ureter 
remains attached to the peritoneum and is looked for at operation on the pos- 
terior surface of this structure as it is reflected medially. This is the most 
difficult portion of the ureter to approach surgically because of the depth at 
which it lies, and it is also the area most frequently requiring surgical treat- 
ment. It is here that the ureter is usually injured during gynecological opera- 
tions and that stones most frequently become impacted. 

The lower third of the ureter is usually exposed either bj'’ a muscle-splitting 
incision similar to the one described for the middle third though placed at a 
lower level, or by a paramedian incision through the rectus muscle. Incisions 
along the semilunar line or through the lateral margin of the rectus sheath de- 
stroy nerve terminals to the rectus muscle and the adjacent area and are un- 
desirable. In women stones impacted near the lower end of the ureter may be 
removed by an incision through the vaginal wall. 

Operative Procediirc . — Tlie patient should be in the supine position with 
the table lowered a few inches at the head The Gibson incision, which I have 
used satisfactorily in this area, begins near the median hue of the abdomen just 
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above the symphysis pubis and curves outward and slightly upward to a point 
about an inch internal to the anterior superior spine of the ilium (Pig. 269). 
The external oblique aponeurosis is divided in the direction of its fibers. An 
incision is then made in the fused aponeuroses of the internal oblique and 
transversalis muscles as they join to form the anterior sheath of the rectus, and 
these muscles are divided in the direction of their fibers. The transversalis 
fascia is divided (Fig. 270) and the peritoneum separated from the abdominal 
wall by blunt dissection, as previously described, and retracted medially. The 
ureter will be found in the depth of the wound attached to the posterior sur- 
face of the peritoneum. In the case of impacted stones periureteral adhesions 
sometimes bind the ureter and the peritoneum to the abdominal wall. In such 
cases it is better first to free the ureter above and below the inflammatory area. 
Loops of tape or catgut are placed around the ureter above and below the 
inflammatory mass and by gentle traction the ureter can be more easily identi- 
fied and liberated. When the ureter is bound down by adhesions, the peri- 
toneum may be torn in attempting to separate them. When this occurs, the 
peritoneum should be closed before the ureter is opened. 

When the stone is near the bladder, more room is provided by dividing 
the anterior sheath of the rectus downward to the pubis. Better exposure is 
obtained also by dividing the deep epigastric vessels which cross the wound 
near its lower angle (Fig. 270) In the female, as the ureter nears the bladder 
it passes beneath the uterine artery which may be divided if necessary for 
better exposure. With the relaxation obtained under spinal anesthesia, I have 
had little trouble in exposing the ureter to the bladder through this incision. 
The end of the ureter is readily located by identifying the bladder in the lower 
extremity of the wound and tracing it down to the ureter. 

The Paramedian Incision. — This incision is preferred by some surgeons 
for exposure of the lower portion of the ureter, especially when the juxta- 
vesical portion is to be exposed. I see no advantage in this incision, unless the 
entire ureter is to be exposed for denervation or for an extensive plastic opera- 
tion. The muscle-splitting incisions are less apt to result in hernia, partly 
because the incisions of the different muscle layers are not superimposed. 
Patients with muscle-splitting incisions usually can be permitted to get out 
of bed earlier. The paramedian incision begins just above the pubic bone, 
midway between the midline of the abdomen and the semilunar line, and ex- 
tends upward for a distance depending upon the length of the ureter to be 
exposed (Fig. 271). For exposure of the lower end of the ureter tlie incision 
usually terminates opposite the umbilicus. The incision is carried through the 
anterior rectus sheath and the muscle is split along the course of its fibers. 
Several small blood vessels are torn as the muscle is split. The bleeding points 
are controlled by interrupted sutures over the torn vessels. The posterior 
rectus sheath, which is decidedly thicker above the semicircular fold, is then 
carefully incised to prevent injury to the underlying peritoneum. The peri- 
toneum is rather closely attached in this area and some care is required in 
beginning its separation from the posterior sheath of the rectus. In this 
incision it is usually necessary to divide and ligate the deep epigastric vessels 
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above the symphysis pubis and curves outward and slightly upward to a point 
about an inch internal to the anterior superior spine of the ilium (Fig. 269). 
The external oblique aponeurosis is divided in the direction of its fibers An 
incision is then made in the fused aponeuroses of the internal oblique and 
transversalis muscles as they join to form the anterior sheath of the rectus, and 
these muscles are divided in the direction of their fibers. The transversalis 
fascia is divided (Fig. 270) and the peritoneum separated from the abdominal 
wall by blunt dissection, as previously described, and retracted medially. The 
ureter will be found in the depth of the wound attached to the posterior sur- 
face of the peritoneum. In the case of impacted stones periureteral adhesions 
sometimes bind the ureter and the peritoneum to the abdominal wall. In such 
cases it is better first to free the ureter above and below the inflammatory area. 
Loops of tape or catgut are placed around the ureter above and below the 
inflammatory mass and by gentle traction the ureter can be more easily identi- 
fied and liberated. When the ureter is bound down by adhesions, the peri- 
toneum may be torn in attempting to separate them. When this occurs, the 
peritoneum should be closed before the ureter is opened. 

When the stone is near the bladder, more room is provided by dividing 
the anterior sheath of the rectus dowmvard to the pubis. Better exposure is 
obtained also by dividing the deep epigastric vessels which cross the wound 
near its lower angle (Fig 270). In the female, as the ureter nears the bladder 
it passes beneath the uterine artery which may be divided if necessary for 
better exposure. With the relaxation obtained under spinal anesthesia, I have 
had little trouble in exposing the ureter to the bladder through this incision 
The end of the ureter is readily located by identifying the bladder in the lower 
extremity of the wound and tracing it down to the ureter. 

The Paramedian Incision. — This incision is preferred by some surgeons 
for exposure of the lower ijortion of the ureter, especially when the juxta- 
vesical portion is to be exposed. I see no advantage in this incision, unless the 
entire ureter is to be exposed for denervation or for an extensive plastic opera- 
tion. The muscle-splitting incisions are less apt to result in hernia, partly 
because the incisions of the different muscle layers are not superimposed. 
Patients with muscle-splitting incisions usually can be permitted to get out 
of bed earlier. The paramedian incision begins just above the pubic bone, 
midway between the midline of the abdomen and the semilunar line, and ex- 
tends upward for a distance depending upon the length of the ureter to be 
exposed (Fig. 271). For exposure of the lower end of the ureter the incision 
usually terminates opposite the umbilicus. The incision is carried through the 
anterior rectus sheath and the muscle is split along the course of its fibers. 
Several small blood vessels are torn as the muscle is split. The bleeding points 
are controlled by interrupted sutures over the torn vessels. The posterior 
rectus sheath, which is decidedly thicker above the semicircular fold, is then 
carefully incised to prevent injury to the underlying peritoneum. The peri- 
toneum is rather closely attached in this area and some care is required in 
beginning its separation from the posterior sheath of the rectus. In this 
incision it is usually necessary to divide and ligate the deep epigastric vessels 
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which cross the wound diagonillx from beJow ind pass upwnid iiul iinvanl 
The peritoneum is then detached from the abdominal v> a]I and retracted me 
diaH\ and t!ic meter IS e\poscd ispicsjoush desenbod (Fig 272) 

Vagmal Approach to the Ureter — As the luetci trvscises the jntame 
truuQ it lies less than in inch from the Htual %agnnl form\ The patient 
IS pi iced m the hthotomi position and niukt the iilaxation of anesthesia a 
ptUie e\amination is made to dctcimmc whethei the stone can be felt If the 
stone IS palpable, the sagun is e\postd with suitable rctiactoi-: and the cersix 
is grasped with temcnlum forceps and drawn outward and downwaid in an 
opposite direction fiom the stone An incision is made through tlip laginal 
wall, be'.innnig at the litcial margin of the teiM^ and extending oiitw ud as 



of U«* jwlMi sihotMtie relation of ureteroveVcal area to vaRina 
»t.T*urrter 'aelnal w»li lJIustrnte« metlio I of palpailnl 


1 u IS possible tFigs 273 and 274) Traction on the ccniv is rclased shghth 
and the finger is inserted in the wound with the tip of tlie linger pointed hter 
ill' (1 Iff 27 I)) The tissue' nil cisils npii itiil In fiiu-cr ilissiction mil tin 
iiictu iiui till impictcd sloiii ire pilpitcil The iitcrme scsscls cm lie pil 
p..t«i mteuoih md ,se„ie<t The mcti, ,i {„«, u ilissiition mil 

1..™- .1 mto 1.1 iiouiul (Piff 276J A loop of eitgut or niotcrol foreeps ore 
pHiiil irminil tl.c uiitci itrase tlio stone to fix the ureter md to preieiit the 
s.oni from slipping (j-g -76) Tin ureter is then in^s'd and tt 



Fig 273 — Vaginal ureterotomy to remove stones impacted near the bladder With the 
cervix retracted a transverse incision is made in the uppei vaginal wall, extending outwara 
from the cervix. 



Fig ‘>74 The ureter is exposed as it runs near the lateral surface of the cervix 



SUI5CICAL AIJROACU TO URFTERS 


37o 


Stone IS removed The wreter should be sutured carefully ^\ith fine chromic 
catput and replaced avithin the ■wound After inserting a small rubber tissue 
diam, the wound is closed with mtenupted sutures of No 1 chromic catgut 
(Fig 277) In pioperh selected eases this is a safe and eas\ method ot re 
nio\ mg stones from the low er end of the ureter 

The Transpentoneal Approach to the Ureter — It is occasionallj necessary 
to expose the ureter transpentoneallj It is the usual approach when trans 
planting the ureters into the sigmoid or rectum and is often the most satis 
factory appioach for treating metero\aginal fistula When the ureter has 
been injured during an operation and lepnir is undertaken later, scar tis 
sue maj prc\ent ovtrapentoneal exposure The transpentoneal approach ma\ bo 
used to advantage when iemo\ing a stone fiom a ureter pre\iousK exjiosed 
extraporitonealh It is also useful for complete dener\ation for seicre ureteral 
spasm AVith the patient in the Ticndelcnburg position the abdomen is opened 
near the midline, and tlie intestines are confined to the upper abdomen b\ packs 
of moist gaure The uietcis arc easih iccognized as thc\ cross o\er tho brim of 
the pelvis and pass hetwecii the bifurcation of the iliac vessels and the pcrito 
neum Thev can be traced m the pelvis until thev disappear beneath the broad 
ligament in the female and the seminal vesicles in the male The ureter mav be 
exposed in anv aiei of tiic jkIvis b\ incising the pentoncum ovoi it 
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maj obscure the orifice, tlic uicter ma> end eetopically or a single ureter Tm\ 
dnidc abo\c the bladdci A p^elo^Irlm, cither intincnous or ictro^iadc, is 
\eT^ helpful in such eases An intnxenous ptelogiam will outline both pches 
and ureters if the hidncj function is ndequate \Vhen oul> one peUis is filled 
bj either method th( pictiue is quite dnracteristic Ihe lower poKis is lack 
mg an upper eahx while the upper pehis rarch drains more than one calj\ 



Sg 2T8 — TviiO utPtPra on left aMc Atrc«ift ol ibnormAlIj iiliccU orifice wUli annll uretero elo 
Small ulcer near onflee heilcil after the orlflco was dlUleil 


ANOMALIES OF POSITION 

Anomalies of position ire usualU associated with maldeielopment of the 
kidnejs In the horsoslioc kidnej the ureters psss o\tr the isthmus to entci 
the nonrotated pehcs antciiorls (I'lg 30) Drainage from hoiscshoc ]vldnc^s 
IS frequentlj inadequate because of this anomalous position of the ureters The 
condition may he partiall\ coriectcd and drainage gientlj improied bj di\id 
mg the isthmus of the hoiscshoe kidnea and coiicotmg the faulty position of 
the kidnc\s lij nephropexj when indicated In ectopic Kidneys tlic ureters aic 
greath shortened (Fig 303) while in cases of ciossed d\stop\ and m fused 
kidnoj the ureter to the 'ilmorinallj pi iced Kidncs leaies the bladder from a 
iiormalK placed orifice and ciosses the midlinc to reach the kidnes (Figs 29 
and 104) Such anomalies ma\ cause some confuMon in diagnosis Bilatci d 
pjclograms gise a satisfactorj inteipictation of tin condition A few eases 
liase been reported m which the uretci left the bladdoi along a normal course 
(hen compicteh encircled the aena tasa in i spiral iiiannor and entered a nor 
iiiallj placed 1 ulnej peh is Drain i„c of thi kidnes Ins. been inadeqii ite in all 
sucli cases repoetpd Kimbiougb npoiled such a case in wliicb bo disided tJje 
ureter disengaged it from its faiiltj position and did an end to end anastomosis 
with exteuent results 



CHAPTER XIX 


CONGENITAL ANOMALIES OF THE URETER 
AND THEIR TREATMENT 

Anomalies of Number, Position, and Implantation ; Congenital Strictures, 
Valves, Diverticula, Kinks; Ureterocele; Megaloureter 

Anomalies of the ureters are among the most frequent congenital defects 
The ureter may be absent or rudimentary on one side or duplicated on one or 
both sides without producing clinical evidence of the abnormality. Anomalies 
of position are likewise compatible with normal kidney function. There is little 
doubt, however, that a larger percentage of kidneys with multiple ureters or 
ureters that take an abnormal course suffers from defective drainage than kid- 
nej’^s with one ureter in a normal position. 

ANOMALIES OF NUMBER 

Complete absence of a ureter and of its accompanying kidney results from 
failure of the proper anlage to develop. Occasionally a rudimentary uretei 
is present. The possibility of such an anomaly should always be thought oi 
when an operation upon the kidney is indicated. Operations upon the kidney 
are rarely so urgent that the presence and condition of the opposite kidney 
cannot be determined Duplication of the ureters occurs rather frequently 
(Fig 278) The duplication may be complete when two ureters grow inde- 
pendently from the Wolffian duct or incomplete when a single ureter divides, 
forming a bifid ureter before joining the kidney. Duplication of ureters may 
be unilateral or bilateral (Figs 28 and 32). Kidneys drained by two ureteis 
have two separate pelves. The upper pelvis is much smaller than the lowei 
pelvis, frequently having only one major calyx. Where there is complete 
duplication, the ureter draining the upper pelvis enters the bladder below the 
orifice of the ureter draining the loAver pelvis of the kidney. Although such 
duplicated ureters and kidneys often function normally, the caliber of one oi 
both ureters may be smaller than normal and congenital strictures and uretero- 
celes are encountered more frequently than in single ureters. In some eases an 
extra ureter fails to become connected with the kidney, but ends blindly neai 
the kidney. Engel reported two such cases, in one of ivliich the aberrant 
ureter was removed because of persistent pain Supernumerary ureters arc 
also frequently encountered among the anomalies of implantation. 

Duplication of the ureters may cause .some confusion in diagnosis when the 
accessory ureter is not readily recognized. Severe infiammation of the bladder 
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irntation, abdominal pain, bael^achc, and gastrointestinal disturbances are not 
unusual In infection, these sjauptoms are exaggerated and accompanied by 
fe\er and p>una In bilateral obstruction without infection the clinical course 
and laboratorj findings maj simulate nephritis The diagnosis is made by a 
complete urological studj aihieh is too often omitted in children with vague 
abdominal complaints, indigestion, and poor general development Intravenous 
urographj is an excellent diagnostic procedure in children with complaints sug 
gesting patliologj of the unnarj tract 

Treatment — Strictures in the lower ureter are often amenable to ureteral 
dilatation and instruments of small caliber are available for tins purpose If 
the stricture is not dilatable and the kidnev has good function or is capable 
of improvement, the ureter maj be divided and re implanted into the bladder 
or the stricture maj bo excised and an end to end anastomosis done Uretero 
vesical anastomosis is preferable when the stricture is not too far from the 
bladder In the ureteropelvic area operation is always nccessarj A number 
of plastic operations are available The stricture maj be divided longitudi 
nalh and sutuied transverselv, operated upon bv Folev ’s method a Ramstedt 
operation mav be done, or the ureter inav be divided and le implanted into the 
kidncj pelvis If the kidnev pelvis is dilated tlie redundant portion should bo ex 
ciscd Plastic operations should not lie done in the presence of adv anced infection 
If the condition is unilateral and the kidnev dccidedlj damaged, a ncphrectomj is 
the wisest course In bilateral cases, nephrostomv on both kidnevs mav be neces 
sarv , this can be maintained mdcfinitelv unless plastic procedures are later 
justified In reduplicated meters hcminephrectomj can usually be done 

CONGENITAL VALVES 

Tiansverse folds of the uieteral mucosa are freriuentlv found at autopsv in 
the fetus and in the newborn, but rarelv after the fouith month of life Thej 
occasionallj persist and cause obstruction Thej arc most frequentlv found in 
the lower part of the ureter and are reeogmred bv transverse filling defects in 
the ureterogram 

Treatment — the condition is unilateral ureteronephrectomj is indicated , 
if bilateral, nephrostomv will preserve the kidnev function until the obstruction 
in tlu ureters can he corrected bv plastic procedures 


DIVERTICULUM 

Diverticula of the ureter are raiclj encountered In most cases thej result 
from ■> HinaU ending mctcnl biul Thej usuallj occur m the loner end o£ 
’I't '' 1 dilatation of the nretcrotcsieal junction is sometimes 

difruiilt to difterentnlo from a dnertictihim of the bladder 

The ssmptoms arc tistnll, ■„ the loin and imirn nliieli result from 
olistiuition and tnfeuion The condition is ,.,o,in«d in the nietero^rim 
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ABNORMAL IMPLANTATION 

Because of misdirected embryological growth the ureter may end outside 
the bladder. In the female the ureters may open into the urethra, the ves- 
tibule, the vagina, the uterus or the fallopian tubes. In the male the urethra, 
vas deferens, seminal vesicles or ejaculatory ducts may be the site of ahnormal 
implantation. Implantations into the bowel or urachus may occur in both 
sexes. Most of these faulty implantations are associated with other anomalies 
in monsters or in stillborn infants. Clinical cases are seen much more fre- 
quently in the female. The ectopic orifice usually occurs below the sphincter 
and incontinence of urine calls attention to the anomaly. Incontinence of urine 
because of ectopic ureteral implantation is usually accompanied by normal 
bladder function. Frequently two normally placed ureteral orifices are found 
in the bladder while the ectopic ureter drains the upper pole of a double kid- 
ney. Occasionally bilateral accessory ureters end ectopically or both single 
ureters may have ectopic openings. In the male the implantation may he above 
the external sphincter and is only located when symptoms of infection or ob- 
struction lead to a careful urological examination. Treatment depends upon 
the condition of the kidney or that portion of the kidney drained by the mis- 
placed ureter. If renal function has not been too greatly impaired, trans- 
plantation of the ureter into the bladder is the most satisfactory procedure. 
Occasionally in ectopy of an accessory ureter the ectopic ureter may be anas- 
tomosed to the normal ureter. If the urine is sterile the ureter may be ligated 
with a reasonable chance of relief. In most cases because of faulty drainage 
the anomaly is accompanied by hydronephrosis which in many instances has 
progressed to complete destruction of renal function. When the ectopic ureter 
drains a portion of a double kidney heminephrectomy is indicated if the half 
of the kidney draining into the bladder is in a healthy condition. The anoma- 
lous ureter, if greatly dilated, should be removed In single ureters when the 
lesion is bilateral, conservative methods are essential, while if the lesion is um- 
lateral and the kidney is damaged by hydronephrosis or infection, nephrectomy 
is the best procedure. 

CONGENITAL URETERAL STRICTURES 

Congenital strictures are the most common cause of ureteral obstruction 
in infants and children. They usually occur at the areas of normal ureteral 
narrowing and are most frequently found at the ureterovesical junction and 
just below the renal pelvis. The strictures vary from perceptible narrowing to 
impassable obstruction, and are frequently multiple. They may be broad and 
involve several millimeters of the ureter or may be sharply localized. They 
frequently occur in reduplicated ureler.s and one or both ureters may be in- 
volved. Congenital strictures ocea.siona]ly cause, or at least are a.ssociated 
Avith, megaloureter and are the most frequent cause of massive liydronepbrosns 
in children. The .symptoms are those of renal obstruction, and rcfle.v vesical 
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the margin of the ureteral mucosa is sutured to that of the bladder Follo^vlng 
treatment of the cist, the kianej, il infecled, should he treated h> pehic laiago 
and unnarj antiseptics Occasionallj the kidnci ma; he so seierelj damaged 
that nephrectomi is adiisabtc oi, in the case of dtiphcatioii of the ureters, hemi 
nephreetomj ma\ be indicated 


MEGALOURETER 

In 1923 John B Caulk reported a tise of enoimous dilatation of the 
urcttr a\ith normal kidnea function and a normal appearing ureteral onfi.ee 
He discussed the similaiiti between this condition and megalocolon and desig 
noted It megalouretei Smee the report of this ease manj reports of exces 
sivolj large ureters haic appealed in the literature and a number of autliors 
ha\e used the teiin megaloureter to designate all cases of excessi\e dilatation 
of the ureter Eisenstaedt in 1925 leported two cases of enormouslj dilated 
ureters and kidnej pehes m children m which the ureteial orifices were dilated 
and inactive and m which there was no evidence of obstruction Hinman de 
fines megaloureter as a condition m whieli there are achalasia of the uieteral 
orifice, a gigantic ureter, and a normal pelvis and cahees He differentiates 
the condition from dilatation of the ureters resulting from congenital obstruc 
tion, m which there art accompanjmg pjeleetjsis and destruction of lenal 
tissue, and from neurological disturbances of the urinary tract in which tlie 
ureteral orifices are relaxed and the kidney pelves dilated 

Some degree of ureteral dilatation is alwavs found m congenital obstruc 
tion of the bladder and urethra (Fig 282) In stillborn infants with con 
genital valves or stenosis of the urethra the ureters are greatly dilated and the 
parenchyma of the kidney is destrojtd by hydronephrosis When the obstruc 
tion IS incomplete, dilatation of the ureter and the kidnev pelvis progi esses 
more sIowI> and continues into childhood and m some cases is recognized m 
the adult In these cases ureteral dilatation results irom increased intra 
vesical tension with the lestilting hvpertrophv and later dilatation of the blad 
dcr The ureteral orifices becomp incompetent and eventualh dilated, with 
legurgitation of the bladder contents into the ureters. The tremendous dilata 
tion of the ureters as contrasted with the moderate dilatation encountered in 
obstructive lesions lu the adult ma> be accounted for bj two factors The 
most important is the element of time Congenital obstructive lesions do not 
progress so rapidl> and the condition ma> exist for man> jears before being 
recognized In the second place the child’s ureter is larger m proportion than 
that of the adult and is doubtless less capable of withstanding back pressure 
Stenosis of the ureteral onfiee with or without ureterocele may be accom 
panied bv dilatation of the uietei and the kidnev pelvis The obstruction is verv 
probabU congenital and gradualU progressive If intection is added, obstruc 
lion IS increased and the ureteral wall becomes less able to compensate 

The ureteis and the kidnej pelves are dilated m neurogenic disturbances 
of the urimrj tract accompanving spina bifida or other defects of the spinal 
coni The bladder contains a constant residual but no obstructive lesion can be 
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\Ylien the condition is recognized elinicallj it is impossible to determine whether 
the inelastic condition of the intramural portion of the ureter, often mentioned 
as a eiusatnc factor, is congenital or results from setondan fibrotic change 
Treatment —Treatment is directed tonard impro\emont in drainage re 
gardless of the location of the obstnutne lesion Operative procedures for 
the correction of obstructue factors distal to the bladder and foi the impro\e 
ment of neurogi me disturb inces of the bladder aie discussed tlse^^beTe Cbap 
ters XXVIII and XXXIII Treatment applied io tlic ureter consists of dilata 



Hk ‘•i3 — Mi ealouret«r in a dull eU jtars old 


t\on of the ureteral orihee Plastic operations for cnl irgement of the ureteral 
orifice plastic operations upon the metei, and urcteronephrectoma nini be 
considered 

Dilatation of the ureteral orifice uith bougie and large catheters and pro 
longed drainage of the kidnes b\ an induclling ureteral oatlioter produce great 
impro\ement in the less e-stensue cases AMien there is marked fibrosis of the 
intramural portion of the ureter, dilatation does not gne lasting results The 
most satisfactory method of permanentlj enlarging the ureteral orifice is 
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found, the orifices of the bladder and ureters are relaxed, and because of de- 
creased tone of the bladder muscles dilatation of the ureters and destruction of 
renal function progress more slowly than in eases of obstruction. 

Dilated ureters unassociated with obstruction or demonstrable neurogenic 
lesions are more difficult to explain. The condition is often unilateral and fre- 
quently the dilatation is confined almost exclusively to the ureter, the kidney 



Fie: 2Se — Dilatation of bladder, left ureter, and renal pel\ls. lesultliiK fioni coiiKenltal vuIm*' 

of the posteiior nietlita 


pelvis showing very little change. These eases most probably have their ioiimla- 
tion in faulty enibryological development of the muscular coats of the ureter. 
Valves in the lotver ureter are a fiequent finding in necropsies on the newborn 
They arc rarely found in older children If such valves do not disappear, 
dilatation ol the ureter will result. Deficiency of the ureterovesical valve, ]>ei- 
mitting regurgitation from the bladder, explains hydroureter in some eases 
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Hinman has plimmated longiUidmal redundancy and ]mpro\ed the uretero 
Aesical orifice bj freeing the lower portion of the ureter, dniding it at the 
bladder wall and drawing the freed end of the ureter into the bladder either 
b> dilating the orifice for the reinsertion of the ureter or by making a new 
opening After the end of the ureter has been drawn through the bladder wall 
the excess portion of ureter is excised and the uretero\esieal anastomosis is 
completed Gram file Crabtree has suceessfulh reduced the caliber and the 
length of dilated ureters by excising a longitudinal strip of the ureteral w all 
and reconstructing the ureteral lumen o\er a small urethral catheter If ex 
cessive length is to he disposed of the ureter is divided and re implanted into 
the bladder after excising the e-*-cessi\e length 

When the condition is nniKtcral with a normal kidnev and ureter on the 
opposite side, nephroureterectoinv is usualU the preferred treatment This is 
particularh true when the dilateil ureter is complicated bv infection (Figs 283 
and 284) 

References 


Campbell, Meredith Ureterocele, J Urol 45 598 610, Apr , 1941 

Caulk, John R Megaloureter, Importance of the Uretero \ esical \ alve, J Urol 9 315 
330, Apr , 19^3 

Crabtree, £ G Plastic Operation for the Relief of Megalo Ureter, Tr Am A Genito 
Urin SurMons 30 333 342 l^j? 

DodBou, A I Bynopsia of Geoito Utinaiy Diseases, ed 3, St Louis, 1941, The C V Mosby 
Co , pp 73 80 

El eustaedt, J S Primary Congenita! Dilatation of the Ureters, J Urol 16 21 25, June. 
1926 ’ 

Engel, W J Aberrant Ureters Ending Blindly, J Urol 42 674 683, Nov , 1939, and 
Tr Am A Oenito Urin Surgeons 31 271 231, 1938 

Furniss, H D Supemumetatjr Ureters with Estraycsical Openinca, J Utol S7 S41 360 
Mar 1937 

Gutierrez Robert The Modem Surgical Treatment of Ureterocele, Sure, Gvnec L Obat 
68 611 630, Mar , 1939 ' 

Higgins, C C Transuretero Ureteral Anastomosis 
A Genito Urin Surgeons 27 279 285, 1934 

Pandall, Alexander, and Campbell E W Anomalous Relationship of the Rieht Ureter 
to the V ena Cava, T Urol 34 565 533, 1935 

Kimbrough, J C Quoted bv Alexander Randall 

Thomas, G J , and Barton, J C The Pole of Congenital Anomalies in the Production of 


Report of a Chnical Case, Tr Am 



386 


UROLOGrCAr, SURGERY 


section of tiie orifice througli the bladder wall and adjacent ureteral wall, after 
which the mucous membrane of the ureter is sutured to the mucous membrane 
of the bladder. 



Fip 28-1 — Jlufe'ulouieter (Fik 288) specitiion jcniovcd at operation 

The megaloinetcr with redundancy both laterally and longitudinally, and 
with a thin fibrotic wall often completely lacking in peristtxltic motion, i.s in 
itself a source of obstruction to the flow of ui-ine from the kidney. E.\ecssivc 
length of the ureter may he decrea.sed and oiist meting kinks removed by re- 
secting portions of the ureter and uniting the remaining .segments end-to-end. 
The operation is relatively easy because of the e.Keessive caliber of the ureter. 
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Hinman has eliminated longitudinal redundancy and improved the uretero 
vesical orifice by freeing the lower portion of the ureter, dividing it at the 
bladder wall and drawing the freed end of the ureter into the bladder either 
by dilating the orifice for the reinsertion of the ureter or by making a uevv 
opening After the end of the ureter has been draw n through the bladder w all 
the excess portion of ureter is excised and the ureterovesical inastomosis is 
completed Granville Crabtree has suceessfiillv reduced the caliber and the 
length of dilated ureters by excising a longitudinal strip of the ureteral wall 
and reconstructing the ureteral lumen over a small urethral catheter If ex 
cessive length is to be disposed of the ureter is divided and re implanted into 
the bladder after excising the excessive length 

\\hcn the condition is unilateial, willi a noimal kidncv and meter on the 
opposite side, ncphrometcrcetomv is usiiallv the preferred treatment This is 
particularlv true when the dilated iiuter is complicated bv infection (Figs 283 
and 284) 
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CHAPTER XX 


SURGICAL DISEASES OF THE URETER AND 
THEIR TREATMENT 

PYOUEETER 

Pyoiireter may accompany pyonephrosis or may develop following ne- 
phrectomy. Latchem has shown experimentally that following nephrectomy 
the mucous membrane of the unobstructed ureter is unchanged but the muscu- 
lar coat atrophies. If the ureter is obstructed, in addition to dilatation of its 
lumen, there is decided hypertrophy of the muscular coat, especially of the 
circular fibers. If the obstructed ureter is infected the lumen becomes dis- 
tended with purulent material. There is round cell infiltration throughout 
the ureteral wall and eventually rather dense periureteral adhesions result. 

Pyoureter most frequently occurs when a stone has been left in the ureter 
following nephrectomy, although cases have been reported in which the ureter 
was obstructed bj’’ a stricture, and folloAving nephrectomy for tuberculosis. The 
interval between nephrectomy and the onset of symptoms indicative of pyo- 
ureter varies from a few weeks to scAmral years. Pyuria, frequent and painful 
urination, tenderness and pain along the course of the ureter, and persistent 
sinus in the nephrectomy wound are the usual clinical manifestations. 

Treatment. — In some cases adequate drainage can be established and the 
condition relieved by dilating and irrigating the ureter or by the removal of 
an impacted stone. The segment of ureter above Ihe stone should be removed 
when practical. When the ureter is greatly dilated and tortuous, ureterectomy, 
either partial or complete, is necessary to ensure a permanent cure. This is par- 
ticularly true when the infection is tuberculous 

Most cases of pyoureter can be prevented by adequate treatment of the 
ureter when nephrectomy is done. If good drainage cannot be as.sured, the 
ureter should be removed either at the time of nephrectomy or as soon there- 
after as the patient’s condition will permit. If ureterectomy becomes neces- 
sary at a later time, the operation aviH be more difficult because of peri- 
ureteritis and adhesions Small stones may be left in the ureter following 
nephrectomy without danger of di.scomfort to the patient when the ureter is 
free of infection. When the ureter is dilated and contains purulent material 
at the time of nciihrcclomy, pyoureter may be c.xjiected unless the stone or 
ureter is removed. The same principle should be folloAved when removing a 
tuberculous kidney. If drainage of the ureter is inadequate it will remain an 
active source of infection. 

PAINFUL URETERAL SPASM 

It has been demonstrated clinically by Wliarton and experimentally by 
Andlcr that all nerves passing directly to the iirotcr can be divided without 
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interfering in an'v ^^a> %\ith wreteral lunttion To accomplish this it is neces 
sirj to free the uieter entirelj , from the bladder to the kidiiej pehis 

Dener\otion is iiidicited nhen pamful spasm of the ureter cannot be rea 
sonablj well controlled bj pallntne means Painful uieteral spasm is not 
infrequentlj seen in urological and ganeeologtcnl practice 

Tht sjmptoms indicate \arjing degrees of ureteral obstruction There 
maj be continuous dull pain or sex ere attacks of ureteral colic rrequentlj 
the pain is felt m the loin but is more constant and sex ere along the course of 
the ureter Thorough urological examination is apt to shou the kidnejs and 
ureters to be anatomicallj and functionally entirely normal In some cases the 
ureter seems to grip the catheter as it is passed and the ureterogram inaj 
indicate spasticitx of the ureter 

llanj of these patunts haxe had abdominal opc^atlon^ or lepeated dilata 
tions of the ureters xxitliout relief In mild cases benefit is obtained bx anti 
spasmodic drugs \nd occasionallj gentle dilatation of the meter gixes relief 
for a time 

Surgical Treatment 

Technique of Operation — Dcneixatioii mc> be aecomplislied evtraperi 
toncallj or transpeiitoncallx In the female, m nhom most cases of ureteral 
spasm occur, the transpentoneal approach is prefciable This gixes an oppor 
tunitj to coireet any lesion of the pelxit organs that ma> e'cist It is also the 
best approach xxhen both ureters are to be dcnerxnted A long paramedian 
incision IS made and the intestines irc held axiax fiom tlie side to be operated 
upon Mith moist gauze The ureter is recognized as it passes oxer the pelxic 
brim and courses along tlie posterior x\ all of the peh is beneath the peritoneum 
The peritoneum is dixided oxer the uietei throughout Us pelxic course The 
Ureter is then picked up and sepirated from the retroperitoneal tI^sue dixiding 
all bands of adhesions, blooil vessels and nerves, so that it is completelx free 
from anx attachments fiom the bladder, until it disappeais aboxe the pelvic 
bnm The ureter should not l>e closelj stripped, but all adxentitia should be 
left intact (Fig 285) Slight coring from the ureteral bed can be controlled 
by hot packs It maj be neeessarj to ligate a few bleeding points The upper 
angle of the wound m the posteiior peritoneum is then retracted forward and 
with the finger the ureter is separated as far upward as one can reach The 
colon IS then reti acted mediall> and an incision is made m the peritoneum ox er 
the upper portion of the ureter and the ureter is freed to the renal pelxi': A 
stab wound is then made just medial to the anterior superior spine of the ilium 
and a rubber tissue drain is carried doxxn retroperitoneal)^ to the ureter The 
inc-isions in the peritoneum oxer the ureter are closed with continuous sutures 
of chromic catgut The abdominal wound is closed without drainage If the 
ureter is to be exposed cxtraperitoneally, a paramedian incision is preferable 
It permits exposure of the entire ureter through one incision xnthout cutting 
across anx muscles The incision extends from the pubis to about three inches 
above the navel After the incision has been carried through the postenoi 
sheath of the rectus muscle and all bleeding has been controlled, the peritoneum 
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IS separated fiom the abdominal vail and retracted mcdiallj until the ureter is 
exposed The ureter is then cntirelj libciated, from the bladder to the Kidnej 
pehis Bleeding is controlled and a rubber tissue dram is placed near the lover 
end of the ureter and brought out through *i stab vound near the antenor 
superior spine of the ihum The abdominal wound is closed m laiers, aecuratch 
approximating the anterior and posterior sheaths of the rectus muscle 

This operation is decidcdlj helpful when clearlv indicated The patient 
should, howe\er, be observed for sufficient time before being operated upon to 
eliminate anv demonstrable pTthological lesion as cause of the pain, either m the 
urinarv tract or elsewhere During this time palliative raeasurts, including the 
removal of foci of infection, rest and the administration of antispasmodic drugs 
should be used 
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CJ-TAPTER XXI 

URETERAL CALCULI AND THEIR TREATMENT 

General Considerations, Ureterotomy, Ureterostomy 

Ureteral calculi with few exceptions originate in the kidney. The normal 
constrictions of the ureter present natural barriers to the passage of a stone, 
and it is at, or near, these areas that a calculus usually lodges. Pathological 
strictures or spasm of the ureter may account for the arrest of calculi in any 
portion of the ureter. When the stone has been arrested in the ureter for a 
time, varying from a few hours to several days, the spasm may relax, or the 
ureter may become sufficiently dilated from above to permit the stone to con- 
tinue down tlie ureter. This process may be repeated several times before the 
stone is eventually expelled. When the stone fits very tightly in the ureter or 
when the spasm iiersists, the ureteral wall becomes edematous and often com- 
pletes the occlusion of the channel. The stone is then impacted and rarely 
moves further unless assisted. If this impaction is not promptly relieved, in- 
flammatory changes take place in the ureteral wall, followed later by fibrosis 
and often permanent injury to the ureter. Sufficient drainage may occur 
around the stone to ])rescrve the kidney function. In long-standing cases 
grooves are sometimes noted in the stone. In most cases stones that haim 
existed for several weeks arc accompanied by some dilatation of the ureter 
and kidney jielvis, with diminution of the renal function. Not infrequently the 
kidney is irreparably damaged or destroyed. Most of the arrested ureteral 
calculi, about 75 per cent, pass the two upper constrictions and lodge m the 
pelvic segment The ureterovesical area is the narrowest and most resistant 
portion of the ureter. 

Choice of Treatment. — It is possible now to remove the majority of ureteral 
calculi by cystoseopie procedures. This is accomplished most frequently by 
dislodging the stone and dilating the ureter with catheters and bougies aided 
by lubrication and the administration of relaxing drugs. Urequently two or 
more catheters may be passed by the stone and left in place a few hours for 
drainage of the kidney and dilatation of the ureter. When they are removed, 
the stone often comes away with them or is passed shortly thereafter. Many 
special instruments have been devised to aid in the removal of these stones, 
some to aid in increasing the caliber of the ureter, and others to grasp or en- 
tangle the stone and extract it from the ureter. The usefulness of these instru- 
ments is limited. They are usually semirigid, hence their introduction into 
the ureter is not without danger. Reports of ruptured ureters have increased 
since their introduction. A few are helpful accessories in the hands of skilled 
cystoscopists. A sizable proportion of ureteral calculi, approximately 20 per 
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cent aceordinK to some \u iters and decidedly more in tlie opinion of others, 
should be remo^ed bj mcteroltthotomj The decision foi open opention 
depends upon many factois, aaijing from the size nnd location of the stone 
to the temperament of the patient 

Size and Location — Some authors attempt to designate the nppei limit m 
size at uhich a stone nnj be reraoaed by cystoseopm procedure, some state 
that a stone largct than a centimeter in its greatest dimension should be re 
mo\ed bj uretorolithotoni), a\hile others feel that attempts should be made to 
remo\o stones twice as laige bj tastoseopic mampuhtion (Figs 28G and 287) 
So manj other factors enter into the problem that such a standaid is of little 
lalue A small, spastic uiottr, a dense, unsulding condition of the iiitnmuial 
segment, inflamiuators leaetion around the stone, and distoition of tlie bise 
of the bladder aic occasional handicaps that aie difficult to o\ercomc ^\hen 
tlipj are met, it is often to the patient’s ad\ iiitage to lomose the stone b\ open 
operation The location of tlie stone when first seen is of considirable impot 
fance m deciding upon tlu method of tieatmcnt (I'lgs 288, 289, and 290) I 
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fi». '’Sf — Calcium oxalate uretPrM calculiu Tills «Ue Btonp Is uiually removed Jji 
cy«to«caplc treatment 


Ik 2S" — Tv>o "tones removed from tlie uieler |j> ejsto copit treiiment natural 
\iTet«T -oas gTvatl> vliUted Ureteril orifice •■TiliretJ by liiqli fienUfnc> ileclro, 


agree with Folej that an\ stone larger than fn*» millimeters m diameter im 
pacted aboie the point at which the meter crosses the ihae tessels should be 
leinoted b> iircfciolitliotom^ a\ithoiit delaj In such a ( ase the stone has act 
to traterse the narrowest portion of the ureter, and if it becomes impaetfd 
near the bladdci it is more difhenlt to expose ba open operation On the other 
hand, removal of a stone from the upper portion of the ureter is one of the 
easiest and safest urological operations Operation in this area becomes nn 
pcratl^e if there is eaidince of infection or if the stone is not teadilj passed 
bj manipulation with a ureteral catheter 

The Duration of Symptoms — Tht dniation of mptoms is also important 
If the hisforj and examination indicate thit the stone has remained m the ureter 
for a long time, c^stoscoplc rnethodx are less apt to be 'successful Tlie segment 
of ureter surrounding the stone is often thichened md inehstie, and in°soinc 
cases spicules of stone are imbedded m the uicteral wall It is correcth stated 



394 


UROLOGICAL SURGERY 


that many stones of 'long residence in the ureter contain grooves which permit 
drainage and protect the kidney It is equally true that stones lying silently in 
the ureter may cause complete destruction of the kidney. If there is evidence 
of urinary stasis or diminution of kidney function, prompt removal of the stone 
IS the safest procedure 



Fig 288 — Stone impacted in er third of left ureter Small stone in right kidney 

Infection. — Mild degrees of infection may be controlled by one or move 
indwelling ureteral catheters Avhile efforts are made to extract a stone, but if the 
infection is severe, with liigli fever or chills and fever, immediate operation i;^ 
necessary. If the stone is accompanied by severe infection with rapid pulse rate, 
abdominal distention and acute lumbar tenderness, nephrostomy or nephrectomy 
may be the operation of choice In such cases it should be remembered that a 


URETFR\L CALCULI 


395 


badU infected kidney Mill usuallj recover if adequate drainage is instituted In 
some cases a small stone Mill pass unaided while nephrostomy drainage is m 
progress, if not, it can be remo%ed later under more favorable conditions 

Auuria— Amina occurs in bil iteral ui etcral calculi when onlj one kidney 
IS blocked and when the unmvolved kidney ceases to function because of obstnic 
tion of the opposite ureter This condition is spoken of as reflex anuria and is 
probably caused by the entire burden of excretion being throwTi suddenly on a 
kidney vihose functional capacity is msutficient for the task It is doubtful 
whether reflex anuna ever occins when the unmvolved kidnev is entirclv normal 



FiK 2S9— StotM* in lower third of right ureter 


Treatment in these cases is influenced to some extent by the length of time the 
amina Ins existed If the stone is small and recentlv impacted excretion of 
urine may be re cstablisliod b\ the passage ot one or more catheters by the stone 
If after the catlicfcrs are removed the stone is not passed within a few days, or 
if there is eiidencc of infection or a recurrence of anuria, ureterolithotomy 
should be done immediatelv If the stone is of suOicient size to make its expulsion 
from the ureter doubtful, or if the anuna is accompanied bv fever, immediate 
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that many stones of Jong residence in the ureter contain grooves Avhicii permit 
drainage and protect tlie kidne3L It is equally true that stones lying silently in 
the ureter may cause complete destruction of the kidney. If there is evidence 
of urinary stasis or diminution of kidney function, prompt removal of the stone 
IS the safest procedure. 



Fig- 2SS — Stone impacted In loner Oilid of left meter Small stone In right kidney. 

Infection. — Mild degrees of infection be controlled bj’- one or more 
indwelling ureteral catheters while efforts are made to extract a stone, but if tlm 
infection is severe, with high fever or dulls and fever, immediate operation is 
necessary. If the stone is accompanied by severe infection with rapid pulse rate, 
abdominal distention and acute lumbar tenderness, nephrostomy or nephrectomy 
may be the operation of choice In such eases it sliould be remembered that a 
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be remo\e(l througJi i Nigitnl incision When the stone can be palpated through 
the %agina, this is the best means of appioach The operition is exceedinglj 
simple and safe Tlie feai of ureterox aginal fistula is in mx experience unfounded 
Age — rortunitelx ureteial stones are not seen xcrx often in children and 
elderlx people In childien the xaiious instruments devised for the extiaetion 
of stones are not applicable because of then size Small stones will often pass, 
followang dilatation of the ureter with one or two small catheters Elderh 
people do not toleiato repeated instiumental efforts to dislodge ureteral calculi 
Onh small stones that gne piomise ot eis\ passage should he tieated bj this 
method Frequenth enlaigcment of the prost ite will prevent cvstoscopic efforts 
at removal Such patients should be eircfullv studied and tlic gentlest method 
possible should be used 

The Patient's Attitude— The patient’s attitude towaid the ticatmcnt must 
be considered also Some patients aie ven fearful of surgical procedures and 
will tolerate anv iiumboi of cvstoscopic eftorts latliei than submit to operation 
There are others who arc voiv intolerant of pain and leact to cvstoscopic monipu 
lation verv badlv If it is necessaiv to subject a patient to general or spinal 
anesthesia scvcial times withm a few weeks to manipulate a stone, it is far better 
that operation bo done m the begmiimg Economic factois also enter into the 
ehoiee of proceduics espccialU with patients who have come some distance for 
treatment W’hen following examination, it seems piobablc tint seveial tieat 
ments will be ncccssarv for the umov il of a stone evstoscopioalh, it is usualh 
bettor to remove tlic stone imme<lia(clv 

Cysloscopic Treatment 

The piimarv puiposo of ejstoscopic ticatment ni easts of ureteial calculi 
IS dilatation of the uretei Manx stones will jiass lollowmg this tieatmcnt alone, 
and It IS a neeessarv prelimiiiarj luoceduic to other terms of ureteral manipu 
lation The most satisfaetorj rntthotl of dilating the urotci is the passage of 
multiple catheters or bougies aidetl In the lolaxing cflect of intispasmodic medi 
cation (Fig 291) Avertin has a iclaxing effect on the uretei wlien given tithoi 
icetalh 01 bv injection diuctlv into the iiietei Spiiul anesthesn tomplctth ic 
laxes the ureter and is piobablv the gieitcst single aid in mampulations within 
tlio meter It sliould not benpeated at fmpuiit inteivals Painveiine, calcium 
gluconate, and deproteiiiiztd pancieatic extiaet iiavo definite relaxing efttet 
upon the ureteral mubcles Wlitn onlv one ureteial catheter can be passed bj a 
stone it should be left m place for drainai,e and relaxation of ureteral spasm 
It IS a mistake to withdriw a small catheter with the hope of replacing it with a 
larger one, the effort is often uiisucetssfixl It is often sui prising how much 
easier it is to pass additional catheters after a catlicter has remained in the 
ureter for two or three davs If two or more catheters can be passed bj a &tone, 
thev should be left in place from twelve to twentj four hours, then twisted and 
withdrawal together The stone will often come aw a j with the cathetci-s If it 
doe^ not, it mav be passed shortlv following their icmoval For this purpose 
throe or four small catheters are of greater value than two large catheters AVhen 
a stone has become enmcslied m twisted cnthetcis, coiibiderablo resistance mav be 
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operation is the safest procedure. In cases of prolonged anuria with evidence of 
uremia or sepsis, nephrostomj’- should be done for drainage and protection of the 
kidney. The stone, unless it can be reached through the kidney incision, may be 
removed when conditions are more favorable. Bilateral ureteral calculi are 
always a serious problem. If possible ureteral catheters should be passed above 
the stones and left in place for drainage. The stones may then he removed at 
separate operations a few days apart, or one stone if small may be removed by 
cystoscopie methods following operation on the opposite side. The operative risk 
is greatly increased in bilateral operations. They should be avoided unless infec- 
tion or anuria requires immediate drainage of both kidnej'-s. 



Fig 290 — Stone lodged in middle tliird of right ureter Uieter constricted Mherc it crosses 

iliac vessels 


Sex. — Cj'stoscopic procedures are better tolerated by women, and conse- 
quently probably a greater percentage of stones can be removed by tins method 
than in the male. The eystoscopc can be passed readily by the side of indwelling 
ureteral catheters, making it possible 1o pass a greater number of catheters by a 
stone in the female ureter. Stones impacted in tlie lower end of the ureter may 
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'Vbout lUrcG hours Tlio luultipk cnthclrr method has the foUouiug (uKauts^cs 
The ureter is protected fiom the stone h\ the cathcttis, the kuliioj is dnincd 
ttlulc the cetlictcrs ale in hloce, and il the stone becomes enmeshed and cannot 
he dcliicrLil, the catheters can he imliMstril mill icinoicd scpatntLl.t ol left in 
place loiiRCr for dram ise neooidiiiK to indications 

The Balhlls modlfleitioii of the 7ciss looped catheter is also a useful method 

of rimoiiiii; small stoms fioin the imlii (I’l, dSJ) 



I If 292 — looprl ntlictir for txtrnctlnn of tint* ml I Ui vilj to It* Introilu 

loop forincil In rcml r«l\l< Iti nliiiirnmn «lowlj utono l« frcnmntl In 

Jlnnj instimiiciits foi dtslodmiig md umovme stones fioiu 
licen (k\iscd llic^ require dihtation of the urctei to n si/o 1 
stone before tuc' esn be cinplo'Cil succossfidU Bee uiso of their 
utu t(ic\ iu\uuc lUUMdaihU tiUiuiucM m Uelmiqxu. Intou th 
uitiiout dmger to tlic uictci Tlu\ should mv^r Ik \useod he 
thirtl of the uictcr md uhen n stone hecoincs ciuigid nnd on 
uretcrotom' iun\ !k umss'iix to rtniosc the stone ivnd insUum 
m incident occuin, tlistic tnption h\ \ mhhcrlnnd imi succ 
cvtrncliou of the instruuunt mul tlu stone Thr>e inslniinm 
tnpe tint m skilled Innds the stone oHin nn Ih. remosed n 
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met in an effort to withdraw them. This resistance may be overcome partly by 
the administration of relaxing drugs. Jarman and Scott advocate the injection 
of 2 per cent Avertin solution through the ureteral catheters fifteen minutes 



Fig- 291. — stone In right ureter suriounded by three ureteral catheters The stone ivas re- 
moved -with the catheters 

before removing them; Alyea uses spinal anesthesia. When the catheters can- 
not be removed without too great force, Alyea advises continuous elastic traction. 
This method has been successful in my ovm practice; the stone comes away in 
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about three hours Tlie multiple catheter method has the following advantages 
The ureter is protected from the stone b\ the eatheters, tiie hidne> is drained 
while the cithcters arc m place, and i£ the stone becomes enmeshed and cannot 
be delivered, the catheters can be xintvvistcd and removed separateb or left in 
pHce longer for di 'linage nceordnig to indications 

The Ballvus modification of the Zeiss looped catheter is also a useful method 
of removing Miiall stones from the uictci (Fig 292) 



82— ca(h«ter for extraction Of Ureteral atone* A Ready to be introduced B 
p rormea in renal pcUla is withirawn slowly The „tone H frenuently caught in the loop 


Many instruments for dislodging and removing stones from the ureter have 
been deviiscd Thej require dilatation of the ureter to a size larger than the 
stone before tuej can be emplovcd successfuUv Beemse of their semirigid char- 
acter thev icquire couMderablp refinement in tochnujue bclorc tho\ can bv vised 
without danger to the ureter Thev should never bo passed bevond tlu lower 
third of the ureter and, when a stone becomes engaged and cannot be removed, 
ureterotomj maj be ncccssan to remove the stone and nistniment Wien such 
an incident occurs, tKstic traction bj a rubber band mav succeed m the gradual 
extraction of tlie nistniment and the stone These instruments have the advan- 
t'lgt that m skilled bands the stone often can be removed while the patient is on 
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met in an effort to withdraw them. This resistance may be overcome partly by 
the administration of relaxing drugs. Jarman and Scott advocate the injection 
of 2 per cent Avertin solution through the ureteral catheters fifteen minutes 



291 Stone in right ureter surrounded by three ureteral catheters The stone yas re 

■ moved with the catheters. 


before removing them ; Alyea uses spinal anesthesia. When the catheters can- 
not be removed without too great force, Alyea advises continuous elastic traction. 
This method has been successful in my omi practice; the stone comes away in 
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relaxing medication It is raixlj ndsisable to mikc more than two or three 
attempts at cxstoscopic remosal If the patient tolerates instrumentation ivell 
and there is no interference ivith diaimgc or impairment of renal function, fur 



Figr 94 — stone impacteJ at ureteral oriAce 



Fig ‘>95 — Creteral orifice incised to rele<«e none 


t ler efforts ma\ be made The experienced c^stoscopist usualK can etalunte the 
possibilities of success at the initial cxnmimtion The temperament of the pa 
tient the ease -witli ^\hich the ureter can be dilated, and the size and contour 
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the table. Those most generally used are Howard’s spiral stone dislodger (Fig 
293) and those constructed with a wire cage for entrapping the stone. The ma- 
jority of such instruments are rarely used and most writers express their prefer- 
ence for the multiple catheter method. Following the use of stone extractors, 
the kidney pelvis should be drained a few hours by a ureteral catheter. If the 
stone has been extracted, reaction following the trauma may partly occlude, with 
resulting pain and danger of infection. If the stone remains, there is almost 
certain to be immediate occlusion of the ureter, and because of the reaction from 
trauma there is little chance that it will pass immediately. A catheter left in 
place not only protects the kidney but causes further dilatation of the ureter and 
permits the introduction of relaxing medication that may aid in passage of the 
stone when the catheter is withdrawn. 

Not infrequently a stone will pass the length of the ureter to become im- 
pacted just above the ureteral orifice It can often be seen bulging into the 
bladder A ureteral meatotomy either with scissors or a cutting electrode is 



Pig^ 293 — Stone removed from lower ureter by corksciew stone extiactei 

often necessary to deliver it into the bladder (Figs. 294 and 295). A meatotomy 
is at times necessary before the ureter can be adequately dilated for tlie removal 
of a stone higher up in the ureter. Fulguration of the ureteral orifice often 
seems to cause the downward progress of stones some distance from the orifice 
This is doubtless caused by dilatation of the ureter as a result of temporary 
pai’tial occlusion of the ureter from edema following the fulguration. It is use- 
less to attempt instrumentation of the ui’eter for several days following fiilgiira- 
tion. The time to elapse between cysloscopic efforts to remove ureteral calculi 
and the number of such treatments before resorting to open surgery vary with 
each case. If there is evidence of adequate drainage, the procedure should not 
be repeated until the ureter has completely recovered from the preceding treat- 
ment, usually an interval of at least a week If there is evidence of obsf ruction, 
catheters should be re-introduced immediately if drainage cannot be oblained by 
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bj fine sutures of chromic catgut placed onh through the fibrous nnd muscular 
eoits of the ureter (Fif, 297) A soft rubber tissue drain is placed doiMi to the 
ureter just bclou tlio urclerotorot umnul luMkagc is mfroquent if there is no 
obstruction hclon tlie iiolind If the uoiind looks after o leu dajs, the urine 
mil escape along the drainage tract Paitial healing of the retroperitoneal 
space lull prcicnt olisorption of tlic mine Inlcction occiiis to some extent in 
spite of drainage sshen tmite is peiraittwl to pour into 1 fresh, dependent ii omul 



UKETEKOSTOMY 

hen the kiduej is infected and the ureter is dilated abo\e the stone, the 
kidnej IS usualij drained foi a feu dass bj inserting a small catheter, No 12 
or 14 French, through a short m( ision in the ureter u ell aboi p the u ound made 
for rcmoiitig the stone (Fjg 298) The tip ot tlic catlicter should enter the 
kidnej pehis If the stone is impacted near the renal pehis, the catheter maj 
be inserted through an opening bclou the wound midc for reraoung the stone 
I prefer to make a separate ureteral incision for drainage because of the 
l^flammalor^ reaction around the site of m impacted stone Htaling is hastened 
if the area can be placed compicteh at rest 
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of the stone are the most important factors. The surgeon should he prepared 
always to expose the ureter and remove the stone in the event of severe infection, 
anuria, or impassable occlusion of the ureter. 

URETEROTOMY 

Ureterotomy is rarely necessary except for the removal of stone and occa 
sionally a foreign body. The ureter is exposed by one of the incisions previously 
described, pages 360-375, depending upon the location of the stone In the upper 
third of its course the ureter is found in the depth of the wound lying on the 
psoas muscle near its inner margin and in relation mesially with the ovarian or 
spermatic vessels. The lower two-thirds of the ureter is closely attached to the 
posterior surface of the peritoneum and is always on the posterior surface of 
this structure as it is reflected toward the midline of the abdomen. If the ureter 
IS difficult to identify in this area, it may be readily found as it crosses the iliac 
vessels near their bifurcation and traced upward or downward to the stone 
Frequently the ureter can be promptly located bj’’ palpating the stone. When 
the ureter is brought into view the stone may be recognized as an area of thick- 
ening or increased vascularity of the ureter. 

It is unnecessary to separate the ureter extensively from the peritoneum but 
it should be freed sufficiently to permit the ureter to be encircled with a narrow 
tape or a piece of catgut above the stone for the purpose of stabilizing the ureter 
and to prevent the stone from slipping upward out of reach. A Babcock or 
similar forceps is useful for this purpose. It is therefore desirable when practical 
to approach the ureter a little above the location of the stone. In long-standing 
eases retroperitoneal fat and cellular tissue may be matted together in the region 
of the stone. This should be carefully dissected away and the ureteral wall 
clearlj’’ exposed before it is incised. An ample longitudinal incision is made im- 
mediately over the stone In this way the stone can be cleanly delivered with less 
trauma and less probability of leaving fragments behind than when the ureter 
is opened above and the stone removed by dull curet or forceps. In most 
cases requiring ureterotomy the stone is securely impacted or adherent to the 
ureter (Fig 296). Prom a region difficult to approach I have succeeded in 
removing stones with a Howard spiral stone extractor passed through a 
ureterotomy wound several centimeters above the stone. When the stone is 
small and there is considerable thickening of the ureter, it may be difficult 
to determine the exact location of the stone. In such cases the ureter should 
be opened above the stone and a catheter passed downward until obstruction 
is encountered, when a second incision is made and the stone is removed 
Before the ureter is opened, provision should be made by suction or by gauze 
packing to prevent the wound from being flooded with urine. In infected cases 
with dilatation of the ureter a small catheter may be placed through a separate 
opening in the ureter before the stone is removed. 

When the stone has been removed the ureter should be examined by passing 
a lai-o'e ureteral catheter in botli directions to assure adequate drainage. Satis- 
factory results may be obtained without .suturing the wound in the ureter and 
when closure is difficult it may be safely left open, but when po.ssiblc without 
unduly prolonging the operation, the incision should be carefully closed 
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the ureteral segment aho\c and that below the site of obstruction Furthermore, 
the peristaltic force of the dilated portion of the ureter is diminished or abol 
ished This is not conducnc to adequate ureteral drainage even after the ob 
struction has been rtmoicd, and urcterotomj maj be followed b\ infection of 
the wound and uieteral fistula 

The dilated ureter readih admits a urethral catheter of sufficient size to 
permit adequate drainage and irrigation of the kidnej peUis until infection is 
controlled and m.aximiim impio\eincnt in kidnev function has been obtained In 
cases of stone in the ureter the di image tube maj be inserted through the 
ureteral wound from wliieh the stone has been renioied oi through an addition il 
opening nearer the kldnc^ Wlien there is considerihlc niflammaton reaction at 
the site of the stone, it is desirable |o open the uietcr at a higher lead for dram 
age, putting the more diseased area of (he meter at complete rest The tip of 
thctatlietci should lic within the kidiux pohis fJordon S Fonlds used the Kehr- 
Dcicr T tube to proiidc piolongtd diainage of the urctci, and has iciiortcd cs 
eellcnt results m casts of impacted motor il calculi, stneture of the ureter, and 
in one case of an acute exacerbation of chiomc paoloucpliiitis when the patient 
would not tolerate ureter il catheter drainage 

It IS sera probable that uretciostomj would !« satisfactorj in inanj cases 
in which ncphrostoin) is used It is a less time consuming and safei procedure 
than nephrostonn The ureter can be exposed just above the crest of the ilium 
under local anesthesia with %cr\ little pun and no shock It should be con 
sidcred in cases of surgical occlusion ot the ureter and in ciih urmara sup 
pression fiom obstruction to tide the pitient oacr until coricctiac suigical 
measures arc safe 
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Temporary' dirersion of the urine for the pui’pose of improving drainage is 
a Tvell-estahlished principle in urological surgerv. It is used extensively in the 
treatment of prostatic hypertrophy and other obstructive lesions of the bladder, 
as a preliminary procedure in massive pyonephrosis, in the postoperative treat- 
ment of renal calculosis, and after plastic procedures on the kidney. 

The ureteral catheter is often used for drainage of the kidney "when acute 
pyelitis is complicated by obstiaietion. It is of greatest value in the treatment of 



Fig'. 298 — Drainage of dilated infected ureter follon-ing ureterotomy for impacted stone. 
Drainage tube is placed thiough an opening made in the dilated ureter above the area of 
impaction 

pyeUtis of pregnancy and in pyelitis complicated by small ureteral calculi or 
intiammatoiy occlusion of the ureter. Ureteral catheter drainage is also useful 
to prevent hack pressure and to control infection during the manipulation treat- 
ment of ureteral calculi. 

Cases of chronic ureteral obstruction Avith dilatation of the ureter and infec- 
tion of the kidney require more prolonged drainage than is practical Avith 
ureteral catheters. * In such cases there is considerable disparitA- in size betAs-een 
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the ureteral sccnient abo%e and that below the site of obstruction Furthermore, 
the peristaltic force of the dilatwl portion of the ureter is diminished or abol- 
ished This IS not condueiic to adequate ureteral drainace e\en after the ob- 
struction has been rcmoied, and ureterotoma maa be followed ba mlcction oi 
the wound and urtteral fistula 

The dilated ureter rtadila admlt^ a uuthril catheter of siifiicient size to 
permit adequate drainage and imtration of the kidnea pehis until infection is 
controlled and maximum improaement in kjdnca function has been obtained In 
cases of stone in the ureter the dramact tube maa be inserted thro\u,h the 
ureteral wound from avhieh the stone has betii remoaed or through an addition il 
opening nearer the kidnca AVhen there is eonsiderabh inflanimaton reaction at 
the site of the stone it is dcsirible to open the unter at a higher lea cl for dram 
age putting the more di>ca'-(Hl area of the uiater at complete rest The tip oi 
the catheter should he w ithin the kidnea pcIviN Ciordon S Fould^ u<?td the Kchr- 
Deaer T tube to proaide prolongeil dr image ot the unter, and has teported cx 
ccllent results in ense^ of impHteel ureteral calculi, stnetuiv of the iireltr, and 
m one case of an acute exacerbation of chronic paelonophritis wlicn the patient 
would not tolerate ureteral catheter drainage 

It IS a era probable tliat urefero-'toma avould be e.itnfattora in mana cases 
in axhieh nephrofstoma n used It is a les^ time consuming and safer procedure 
than nephro-stoma The ureter cm be exposed just aboae the crest of the iltum 
under local ane^thosIa with atn little pam and no shock It should be con 
sidered in cases of surgical occhisiou of the ureter and in carle unnara sup 
pre»ion from obstruction to tide the patient oetr uulil corrective surgical 
measures are safe 
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The small size and tlie mobility'- of tlie ureter, in addition to its deep posi- 
tion, protect it from external violence and from many penetrating injuries. 
However, the ureter oeeasionallv becomes the victim of modem urological in- 
sti’uments employed to attack ureteral pathology, and occasionally it is acciden- 
tally injured or ligated during urological surgery or surgery of the female sex 
organs. Any type of ureteral injury may be followed by complications at or 
above the site of injury. In addition, the effect upon the kidney above the 
injury requires consideration. 

PHYSIOLOGICAL OONSIDEEATIONS 

Several interesting recorded facts about the ureter should be noted before 
specific ureteral injuries are discussed. In spite of allegations to the contrary, 
both Hinman and Kejms (1936) believe that the ureter maj’’ be stripped of its 
entering blood vessels for a considerable distance without resultant necrosis if 
there is no intei’ference with the artery at either end of the ureter. 

Primaiy atrophy of an uninfected kidney above a completely ligated ureter 
has been supposed in urological legends, but Hinman ’s (1935) experimental 
work in animals demonstrated that hydroneplirotic atrophy invariably follows 
ureteral ligation unless for some reason the affected kidney does not excrete 
urine. Hinman also believes that hydronephi’otic atrophy is the rule in man 
If complete obstruction in one ureter lasts for less than ten days and if there 
is no infection above the obstruction, the obstructed kidney will not permanently 
lose its function This fact appears to liaA’^e been demonstrated frequently in 
patients with ureteral calculi Hinman feels, however, that if complete occlusion 
has existed for one month or longer and if the opposite kidney is normal, the 
affected kidney will not resume significant function even though the ureteral 
obstruction is removed. The idea of renal counterbalance explains this phe- 
nomenon. 

Crushing of the ureter is believed to have a damaging effect on the ureteral 
wall even though a clamp has been in place only a short time. Fistula formation 
commonly follows crushing but not, as a rule, ligation of the ureter. Keyes 
(1936) stated that the clamped (crushed) ureter should be treated as though 
it had been divided, and the clamped portion resected. 
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Kejes nlso has interesting practical comments to make about incisions in 
the ureter A longitudinal incision can be made m the ureter AMthout fear oi 
fiitula \l there no trxuma hj sutures, because Ihcic is no interference nith 
ureteral peristalsis An accidental transxcrse incision, however, is likclj to be 
followed bj fistula, cspeeialh if the ureter is cut balfwav through A conserva 
ti\e attitude is justifiable in some ureteral fistulas, for spontaneous closutes have 
been noted cspeeialh in cases of uretero'aginal fistulas Although the pen 
toneum is tolerant to uninfected urine, peritonitis often oocur-, when urine con 
tinues to dram into the peiitoneal cavila Penureteial tissues do not tolerate 
unne well, and adeiju itc drainage is imperative 


PENETRATING INJURIES 


Injuries of the ureter caused b> gunshot, shell fragment, or stab wound 
usuallv also involve other oigans Robinson et al (1946) found that in 25 war 
iiijuncs of the ureter, 23 patients had injuries of otliei organs 

The difficultv of diagnosis is emphasized m the same icport Onlj 7 of the 
25 cases were diagnosed mitiallj , the remaining cases were not iccognizcd until 
evidence of a unmrj fistula appeared Other eases observed b\ Prither (1916) 
confirmed the difficulties ot earh diagnosis and tlie ftiliiK of mti ivenons 


uiographj to be of material aid in the diagnosis 

The changes in the kidntj above a ureteral injurv can be Quite variable 
In a few instances no evidence of hjdroureter or livdroncphrosis developed 
above the mjurj (Hg 299), but other peisonllj obseivcd cases developed a 
pyonephrosis 'ftithm three months of injurj, presumablv because of stricture 
formation and mflamraatorj reaction at the site of injury 

Rarh diagnosis in war luyuries is difficult Serious assocuied injuries 
must 1)0 taken care of Pyelography cannot be Used at forward stations, so that 
early urinarv drainage fiom the wound oi suia?ical demonstration of the injurv 
at the operating table remain the mam primary diagnostic aids Cases suspected 
later because of fistula loimstion icquirc evstoseopv and rctrogndo stndv in 
coinlunation with intravenous uro«,rai)hv for detailed demonstration of tlie lesion 
rrcatmciit ot uietotal injury ciused bv penetiatmg wounds mtunlh 
depends on the location of the lactratioii and the other ntcissaiv smgen in 
the ‘iainc patient Anastomosis appears to be the l)cst tieatment, if it is possililo 
anastomosis of the ureteral cmls over a T tube oi auastornosis over a uietinl 
catheter with diversion of the imne above the luimy, if a uicteral cathttii 
cannot be passed through the site of injuiy bv cvstoscopic means In injuries 
close to the Madder, ureterovesical anastomosis may prove desirable Should 


no anastomosis be possible or even when an anastomosis is performed, extra 
peritoneal drainage must be provided 

M hen ureteral injury is recognized late and there is an adequately draining 
urinary sinus for the moment, the problem requires careful studv to determine 
if some phstic procedure is practical or whether nephreefomv will be noetssirv 

The results of attempted repair an, variable, but each successful operation 
represents a kidncv saved (Fig 300) Prather and Robinson (1945) in a survev 
of patients returned to hospitals in the United States during the recent war 
o amed data m 4o cases of the penetrating tv pc of ureteral injunes Five per 
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The small size and the mobility of the ureter, in addition to its deep posi- 
tion, protect it from external violence and from many penetrating injuries 
However, the ureter occasionally becomes the victim of modern urological in- 
struments employed to attack ureteral pathology, and occasionally it is acciden- 
tally injured or ligated during urological surgery or surgery of the female sex 
organs. Any type of ureteral injury maj’- be followed by complications at or 
above the site of injury. In addition, the effect upon the kidney above the 
injury requires consideration 

PHYSIOLOGICAL CONSIDERATIONS 

Several interesting recorded facts about the ureter should be noted before 
specific ureteral injuries are discussed. In spite of allegations to the contrary, 
both Hinman and Keyes (1936) believe that the ureter may be stripped of its 
entering blood vessels for a considerable distance without resultant necrosis if 
there is no interference with the artery at either end of the ureter. 

Primary atrophy of an uninfected kidney above a completely ligated ureter 
has been supposed in urological legends, but Hinman ’s (1935) experimental 
work in animals demonstrated that hydroneplirotic atrophy invariably follows 
ureteral ligation unless for some reason the affected kidney does not excrete 
urine. Hinman also believes that hydroneplirotic atrophy is the rule in man 
If complete obstruction in one ureter lasts for less than ten days and if there 
is no infection above the obstruction, the obstructed kidney will not permanently 
lose its function. This fact appears to have been demonstrated frequently in 
patients with ureteral calculi Hinman feels, however, that if complete occlusion 
has existed for one month or longer and if the opposite kidney is normal, the 
affected kidney will not resume significant function even though the ureteral 
obstruction is removed. The idea of renal counterbalance explains this phe- 
nomenon 

Crushing of the ureter is believed to have a damaging effect on the ureteral 
waU even though a clamp has been in place only a short time. Fistula formation 
commonly follows crushing but not, as a rule, ligation of the ureter. Keyes 
(1936) stated that the clamped (crushed) ureter should be treated as though 
it had been divided, and the clamped portion resected. 
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Hk 300 — Infecleil liyilrctn«phrr>^l« with stone Utctcr of opposite kidney was injured 
during hysterectomy an I transplanted Into blad ler two joors before this kidney wa removed 
\t the time of the ureteral Iran pfanlation the kidney illustrated here wa« appsrently in good 
condition The ureter was probibiy traimatized at the time the opposite ureter was injured 
and illustrates the Importance of conse vati e surgery in the treatment of Injury of the ureter 
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cent had had nephrectomy overseas, 5 per cent had had end-to-end ureteral 
anastomosis, and 7 per cent had had reimplantation of the proximal ureter into 
the bladder. Many had been treated by periureteral dramage. Of those who 
,had not had nephrectomy overseas only 9 per cent had a normal kidney (by 
pyelogram) above the injured ureter. Sixty-four per cent had evidence of 
ureteral stricture. In the above 45 eases, at least 38 per cent eventually required 
nephrectomy and 20 per cent more needed other types of surgery. 



Fig- 299 — Retrograde pyelouretei ogram foui months aftei penetrating Avar injury of 
lower right ureter There are distortion and indication of stricture but minimal dilatation 
above the site of injury Calcification lateral to the ureter is caused by fragments from in- 
jured bony peKis (Fiom Prather War Injuries of the Urinary Tiact, J Uiol, January, 
1946 ) 


CYSTOSCOPIC INJURIES 

The semiflexible ureteral insti’uments commonly used to extract ureteral 
calculi, and other semirigid ureteral gadgets account for most ureteral perfora- 
tions. Ordinar3^ ureteral catheters or bougies, when not manipulated gently 
enough, have also caused perforations Demonstration of the condition is by 
ureteropyelogram. 

Complications are not alwaj's serious Many cases apparently show little 
or no febrile reaction and little pain — no doubt because of lack of significant 
extravasation and absence of urinary infection We recall seeing an x-ray of 
a" ureteral catheter which had been passed througli llie ureteral wall into tiie 
peritoneal cavity without any bad effect. 
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Co 7 nphte section of the ureter requires the same type of ureteral repair as 
accidental crushins of the ureter 

Partial section of the ureter maj heal spont-ineouslj if the cut is longitudinal 
and if there is no obstruction distal to the accidental injurj Repair of the 
ureteral opening A\ith a fine atnumatie tjpe of suture over an 8 or 10 F bougie 
or o\or a ureteral catheter temporanlj placed in the ureteral cut is good prac 
tice Closure of the ureteral walls o\er the ureteral catheter until the final 
suture IS readj to be tied will a\oid aecidentallj occluding the ureter b^ the 
sutures Extrapentoneal draimge to the skin surface is needed 

Compbcations Discovered During Postoperative Period — Bilatenl Iign 
tion of the ureters with resulting anuria requires cnicrgencj treatment Tlie 
complication is usinllj suspected because of pain in the costovertebral region 
and lack of unnarv output, and the suspicion is confirmed when catheterization 
shows no urine in the bladder When those signs and svmptoms are present, 
the ne\t step is cvstoscopj to demonstrate whether or not an obstructive anurn 
IS present In most instances the uicters arc obstructed within 2 inches of the 
bladder wall and all efforts to pass the obstruction with urcteial catheters fail 

There is littk cliancc of success bv attacking the obstiucted area suigicallv 
a daj 01 so aftei a pelvic operation, cspeciallv if the obstruction is close to the 
bladder Because ot the uncertain success of this attack and because of tlic 
urgent need of unnarv output to prevent uremia and death, a bilateral nephros 
tomj is the logical relief measure Upon completion of this operation intra 
venous fluids will doubtless be needed to stimulate unnarv excretion Frequent 
determinations of the nonprotem nitrogen m the blood will provide helpful 
mfoimation A continued ns© for fortv eight hours after nephrostomj is not 
unusual 


If the crisis is passed successfullj and absorbable sutures have been used 
during the pelvic operation, spontaneous correction ot the ligated uretei mav 
occur during the follov\ing two or three weeks, and cjstoscopic attempts to 
re establish ureteral continuitj are logical 

When continued obstruction exists and tlie patient lias recovered from 
emergcnc} surgtrj, consideration must be given to correction of the ureteral 
obstniction Unless the ongmal operator feels confident tint he can locate the 
obstructed area b> the original approach, the urologist faces a difficult problem 
An extrapentoneal approach throngh a Gibson tjpe of incision (in view of the 
inidline laparotom\ scar) offers the best chance of success 

Unilateral Ligation of the Ureter — ^When upper unnarj tract infection 
is present, acute obstruction of the ureter causes immediate svmptoms manifested 
bv fever and renal pain Tins requires prompt investigation and treatment 
Immediate cjstoscopv and ureteral calibration aic in order to demonstntc, if 
present, the existence and level of the ureteral obstruction When the findings 
point to accidental ligation deep in the bonx pelvis nephrostomv will provide 
tl,o needed relict tor the sem.o kdnci Liter, itler tlie patient ’s condition Ins 
Sn'"* ° “listruction cm be cnlnatcd and ippropnatc measures 
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Patients with a perforated ureter should remain in hospital until all danger 
of extravasation and abscess formation has passed, so that any septic process 
that might develop can be treated with prompt surgical drainage. 

SURGICAL INJURIES 

Accidental injuries of the ureter occur most frequently during operations 
on the uterus and pelvic adnexa. The ureter is most vulnerable in the region 
of the uterine artery, although pathology in the female sex organs may distort 
the normal relations of the ureter in its course through the bony pelvis It may 
be useful to recall the anatomy of structures in this region. Gray’s Anatomy 
says, “In the female, the ureter forms, as it lies in relation to the wall of the 
pelvis, the posterior boundary of a shallow depression named the ovarian fossa, 
in which the ovary is situated. It then runs medialward and forward on the 
lateral aspect of the cervix and upper part of the vagina to reach the fundus 
of the bladder. In this part of its course it is accompanied for about 2.5 cm 
by the uterine artery which then crosses in front of the ureter and ascends 
between the two layers of the broad ligament The ureter is distant about 2 cm 
from the side of the cervix ’ ’ 

Three types of injury have occurred during pelvic operations, ligation, 
clamping or crushing, and incision or section. The injury can, of course, be 
either unilateral or bilateral. Some operators have ureteral catheters inserted 
preoperatively so that they may be palpated and avoided during difficult opera- 
tions. In discussing experiences with 24 patients who acquired ureteral in- 
jury during pelvic surgery, Prentiss and Mullenix (1951) reported that 37 4 
per cent were recognized at operation, 37.4 per cent were discovered during 
the postoperative period in hospital and 25 2 per cent became apparent only 
after leaving hospital. 

Ureteral Accident Discovered During Pelvic Surgery. — If during surgery 
an accidental ligation of one or both ureters is discovered, the ligature must be 
removed without further damaging the ureter and without incurring hemor- 
rhage. There is a possibility of stricture formation at the site of the ligature, 
but little probability of fistula. 

If during surgery accidental crushing of the ureter in a hemostat or clamp 
is discovered, it is believed that fistula formation ivill very probably follow, even 
though the clamp may have been in place for less than ten minutes. In one 
reported case (Purniss — 1915) the fistulas developed on the eighth and twentieth 
day. Lack of fistulous urine during the first few days after operation does not 
provide assurance that a fistula will not occur later when effects of pressure 
necrosis become manifest. For these reasons it is probably best to resect the 
crushed portion of the ureter. An end-to-end anastomosis of the ureter over a 
T tube or over a ureteral catheter with ureterostomy above the anastomosis, or 
transplantation of the proximal ureter to the bladder appears to be the best 
procedure. In either case extraperitoneal drainage to the skin surface must 

be provided. 
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If the Upper urinary tract above the ligated ureter is not infected, the 
symptoms mentioned by the patient may not be severe enough to arouse imme- 
diate suspicion of the complication. Furthermore, there is no emergency, since 
one uninfected but obstructed kidney can be tolerated for seven to ten days 
without permanent harm. Investigation of persistent discomfort or pain in the 
kidney area may be initiated with intravenous urograms. Cystoscopy and at- 
tempted retrograde study will be required for positive diagnosis. In this in- 
stance, when function of the opposite kidney is normal, a planned attack on the 
obstructed area within a period of ten days is indicated. Should the diagnosis 
be missed for a month or more, the chance of re-establishing significant renal 
function would be diminished, presumably because of hydronephrotic atrophy. 
It would therefore be necessary to evaluate all aspects to determine if some type 
of surgery is feasible, possibly nephrectomy. 

Ureteral Fistula. — ^Evidence of urinary fistula through a surgical incision 
or into the vagina requires study by cystoscopy and urography to establish the 
source of the leakage. If the complication is discovered soon after operation 
and is producing intra-abdominal complications or inflammatory changes in 
the wound, diversion of the urine by means of nephrostomy may be required 
provided a ureteral catheter cannot be passed above the fistulous opening for 
constant drainage during the process of healing. 

If nephrostomy is required, further study will be necessary to see if spon- 
taneous healing of the traumatic fistula will occur, if continuity of the ureter 
can be aided bj’- cystoscopic maneuvers, or whetlier surgery will be needed. 

Ureteroureteral anastomosis as described bj" Higgins and Smith (1941) has 
proved satisfactory in their hands. Tins can be done if the affected ureter is 
not dilated. When successful, sacrifice of a kidney is avoided. 

If the accident has taken place in the lowest portion of the ureter, anas- 
tomosis of the proximal portion of the ureter with the bladder should be con- 
sidered. Tissue from the dome of the bladder has been used to reconstruct 
a segment of ureter when the site of injury is low, and the successful use of 
ileum as a substitute ureter has been repoided by Rack (]953). Aeeoi’ding to 
the experimental studies of Rosenberg and Dahlen (1953), autogenous vein 
grafts are not suitable to form a segment of ureter Nephrectomy is not in- 
frequently the surest method of cure when the uninvolved kidney is normal 

Ureteral Injury During Urological Surgery. — Inflammatory reactions 
around the ureteropelvie juncture may produce changes in the ureter Avhich 
lead to accidental section or damage during surgery. In conjunction with 
ureteral anastomosis or re-implantation of the distal ureter into the renal pelvis 
without tension, a splinting catheter and nephrostomy drainage are important 
factors in the success of the operation. Nephrectomy may be advisable if the 
opposite kidney is adequate to maintain total function. 

The lower ureter often pursues an abnormal course in cases of large bladder 
diverticula. During diverticulectomy or resection of the bladder for tumor, 
it is occasionally necessary to re-implant the proximal ureter into the bladder, 
as described elsewhere in this book. 
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opposite end doun the distal segment, permitting the exccssne length of cath 
eter to coil up in the bhdder The end of the catheter is later picked up bj 
cjstoscopic forceps and pulled through the urethra This is preferable to 
passing the catheter to the site of operation, with the cjstoseope It requires 
less time and there is less probabiiit> of introducing infection If space per 
mits, the ureteral catheter maj be passed through a stab nound m the ureter 
an inch or more beloM the area of anastomosis OccasionalU nhen injury of 
the ureter is dlsco^ercd during an operation the passage of a catheter through 
the cjstoseope mil aid in locating the lower segment If the operation has 
been done transperitoncallj, retroperitoneal drainage is proMded and the pen 
toneum is carefullj sutured oi er the ureter 


Transureteroureteral Anastomosis 


This operation has been done cxperimentalh by N W Sharp and bj J J 
Gilbride Charles C Iliggins was the first to rcpoit a successful clinical case 
Since the publication of liis report. Smith has anastomosed one uieter to the 
other in tw o patients w ith satisfactorj results in both The operation naturally 
has a rather narrow field, but niaj sene a useful purpose when the divided 
ureter must bo disposed of bj other than end to end anastomosis or trans 
plantation into the bladder In the coses reported bj Higgins and Smith the 
opposite ureter was dilated which certainly faiors the operation One would 
question the advisabilitj of jeopardizing a perfcctlj normal kidnej and ureter 
when nephreetomj with a normal kidnej remaining is attended by such cx 
cellent results The operation reported bv Higgins was done in the following 
manner Two ureteral catheters passed up the normal ureter IVith the 
patient in the Trendelenburg position, the abdomen is opened through a mid 
line incision After the intestines arc packed away, the uretei is identified 
as it passes oier the brim of the pehis An incision about 2 inches long 
IS made m the posterior parietal peritoneum, bringing the ureter to be trans 
planted into direct mew It is then freed from its bed down to within Vj inch 
of the bladder, doublj clamped, dnided and ligated The proximal end is 
fullj isolated for a distance of about 3 inches The other ureter is then iden 
titled and exposed at the site selected for the anastomosis bj an incision in 
the posterior parietal peritoneum The two ureteral catheters are palpable 
within the ureter 


By a curved clamp a tract is made behind the posterior parietal pen 
toneum from the bed of the severed ureter at the brim of the pelvis to the 
point m the region of the opposite ureter where the anastomosis is to be per 
formed The mobilized end of the severed ureter is then brought through this 
passage bj a clamp or a suture in its end caught m the clamp 

A small longitudinal incision is made m the recipient ureter and one of 
the catheters is delivered through the opening This end of the catheter is 
passed up through the open end of the divided ureter to the kidney pelvis 
acting IS a splint The free end of the divided ureter is united to the side of 
e opposite ureter with intcrnipted sutures of triple 0 chromic catgut The 
incision m the posterior parietal peritoneum over the area of anastomosis is 



CHAPTER XXIII 


URETERAL ANASTOMOSES AND IMPLANTATIONS 

URETEROURETEROSTOMY 

This operation is indicated wlien the ureter has been severed with little 
or no loss of ureteral substance and at too high a level to permit satisfactory 
ureterocystostomy. Implantation of the ureter into the base of the bladder is 
preferable when it can be accomplished without tension. Uiis is particularly 
true when the injury is not recognized at the time it occurs and operation must 
be done later for the relief of ureteral fistula. If the surgeon must dissect 
the divided ends of the ureter from extensive scar tissue and leave the reunited 
ureter surrounded by this tissue, even though it has been freely liberated, 
there is little chance of satisfactory results. Stricture of the ureter will almost 
certainly occur, with eventual destruction of the kidney. 

Excision of a segment of the ureter with re-establishraent of the channel 
by anastomosis is occasionally indicated. Hiiiman has improved the drainage 
in cases of megaloureter by removing redundant portions and reuniting the 
ureter by end-to-end suture Excision of an adherent ureteral kink with end- 
to-end union has been successfully accomplished in my own practice with relief 
of pain and improvement in the function of the kidney. The same treatment 
is indicated in some eases of dense uretei’al strictures which cannot be dilated. 

A number of methods for uniting the divided ureter have been devised 
These include end-to-end union ; invagination of the end of one segment into 
the other, the anastomosis of one segment into the side of the other (end-to- 
side method), and lateral anastomosis. End-to-end ureterostomy is the sim- 
plest and most physiological procedure. The other methods require more 
ureteral length for approximation, are more apt to interfere with ureteral 
peristalsis, and may prove obstructive to the passage of ureteral catheters 

The ureter may be approached through either of the incisions previously 
discussed, depending upon the location of the lesion. In immediate repair of 
injury the ureter is already exposed When operating for the relief of fistula 
in the pelvic ureter the transperitoneal approach is more satisfactory. Dense 
adhesions obliterate the retroperitoneal space at the site of the injury, making 
it impossible to expose the ureter without tearing into the peritoneum, and 
much time is required to close the peritoneum when the exposure is inadequate 
Bleeding may also be a troublesome feature and is more readily controlled 
with the better exposure obtained through the open abdomen. 

The ureter should be sutured over an indwelling ureteral catheter. This 
serves as a splint to the ureter and drains the kidney until edema at the site 
of operation has subsided. The catheter may be introduced by passing the 
tip of the catheter through the upper segment to the kidney pelvis and the 
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opposite entl down the distal segment, permitting the exeessi\e length of oath 
eter to coil up in the bladder The end of the catheter is later picked up bj 
cjstoscopie forceps and pulled through the urethra This is preferable to 
passing the catheter to the site of operation uith the cjstoscope It requires 
less time and there is less probabilitj of introducing infection If space per 
nuts, the ureteral catheter maj be passed through a stab uound in the ureter 
an inch or more below the area of anastomosi:? Oecasionallj "ben injury of 
the ureter is discoAcred during an operation the passage of a catheter through 
the cjstoseope "ill aid in locating the lower segment If the operation has 
been done transpcritoneallj, retroperitoneal drainage is proaided and the peri 
toneum is carefullj sutured o\er the ureter 


Transurcteronreteral Anastomosis 


This operation has been done experimentally hy N W Sharp and b\ J J 
Gilbride Charles C Higgins was the first to report a successful clinical case 
Since the publication of his report, Smith has anastomosed one ureter to the 
other lu two patients with satisfactorj results in both The operation naturallj 
has a rather narrow field, but ma\ sene a useful purpose wjien the divided 
ureter must be disposed of b> oilier than end to end anastomosis or trans 
plantation into the bladder In the cases reported bj Higgins and Smith the 
opposite meter was dilated winch certainlj favors the operation One would 
question the advisabilitj of jeopardizing a porfectlj normal kidnej and ureter 
when nephreetomj with a normal kidney remaining js attended by such ex 
cellent results The operation reported bv Iliggins v\as done m the following 
manner Two ureteral catheters passed up the normal ureter With the 
patient in the Trendelenburg position, the abdomen is opened through a mid 
line incision After the intestines arc packed awa>, the uretei is identified 
IS it passes over the brim of the pelvis An incision about 2 inches long 
IS made in the posterior parietal peritoneum, bringing the ureter to be trans 
planted into direct view It is then freed from its bed down to within inch 
of the bladder, doubU clamped, divided and ligated The proximal end is 
fulij isolated for a distance of about 3 inches The other ureter is then iden 
tified and exposed at the site selected for the anastomosis bj an incision in 
the posterior parietal peritoneum The two ureteral catlieters are palpable 
within the ureter 


Bj a curved clamp a tract is made behind the posterior parietal pen 
toneum from the bed of the seiered ureter at the brim of the pelvis to the 
point m the region of the opposite ureter where the anastomosis is to be per 
formed The mobilized end of the severed ureter is then brought through this 
passage by a clamp or a suture in its end caught in the clamp 

A small longitudinal incision is made m the recipient ureter and one of 
t e catheters is deluered through the opening This end of the catheter is 
passed up through the open end of the duided ureter to the kidney pelvis 
acting as a splint The free end of the divided ureter is united to the side of 
le opposi e ureter with mtermpted sutures of triple 0 chromic catgut The 
incision III ic posterior parietal peritoneum oaer the area of anastomosis is 
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301 — Showing transperitoneal exposure of the ureter The right ureter has how 

HTOjn. 

and inserted in'^thfogl.t Ji^re'ier to serve as a ?plint and dram the kidney. 




URETFRVL \\ \STOMOSFS V\D IMPI \NT VTIOMS 41 J 

then closed ^\lth interiiipted Mitnics (Figs SOI and 302) Drainage is estab 
lished retropentoncalij bj a strip ot rubber dam through a stab incision in 
the abdominal a%all to the region of the anastomosis The abdomen is closed 
in the usual mannei 



nmstoni’osil (Smitlf "l ark t transureteroureteral 

URETEROCYSTOSTOMY 

Urcterox esical anastomosis is the most desirable disposition of the ureter 
iiccidentallj se\ercd or must be dnided because of disease 
® ^ portion of the bladder for malignant disease nhen the orifice 
1 -to the bladder 7uth 

hret lrom ThT P— fu"et.on of „« 

kidne> from ^^h1ch the ureter comes The same is true uhen the ureter has 

been accidentalb injured sunicienllj near the bladder to permit the operation 
to bo dene ni.hent tension (p,„ 30,, In eases of lire, era" iiijiir, anastoZ” 
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of the divided ends of tiie ureter should be rescj’ved for tiiose cases in .which 
the proximal end cannot be implanted into the bladder. Ureterovesical anas^ 
tomosis is also a useful procedure in the treatment of dense strictures near the 
ureteral orifice. In some eases of megaloui-ctcr with i-edundant loops in the 
pelvic area, di-ainage is improved by excising a segment near the bladder and 
transplanting the proximal stump into the bladder near the original ovifiec. 

The technique of the operation will vary according to the problems to be 
met and to some extent according to the preference of the surgeon The ureter 
can be transplanted successfully either transperitoneall.y or retroperitoncally. 
In the transperitoneal operation the peritoneum should be accurately sutured 
over the ureter and extraperitoneal drainage should be provided to the area of 



FIK ;{03 — Diawinp: to lllu.strate relation of new uiotcral orlHco to normal oilflces Tiansplanta- 
tlon of right uretei to hlacldor two yeais before. Insert A, Cystoscoplc view of new otiiiee 

implantation. Transperitoneal implantation is the natural procedure when an 
injuiy of the ureter is discovered at the time of a pelvic operation. When 
operating to re-implant the ureter into the bladder because of disease or in.iary 
of the ureter or to re-implant the ureter following partial cystectomy, the extra- 
jieritoneal approaeli lias several advantages. The ureter is more easily c.xposed 
and liberated. Both the ureter and the portion of the bladder presenting the 
mo.st desirable location for re-implantation ai-e normally extraperitoneal. Retro- 
peritoneal drainage is more easily instituted and there is less danger of dis- 
astrous results from lealcage or infection. 
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In all cases the cardinal principles of plastic surgcrj must prciail The 
structures must be approximated absolntelj without tension Adequate blood 
supplj must be presen cd Infection must be prcicntcd or controlled and the 
site of operation must be kept at rest The site of the implantation and the 
waj in which the ureter is made to traverse the bladder wall depend to some 
extent upon the length of ureter available and in bladder resection upon the 
amount of bladder that must be removed The implantation should be made 
into the base of the bladder near the anginal ureteral oniieo when possible 
Angulation at the point of entrance is less apt to otcur and subsequent catheter 
ization, if indicated, will be less difReult The ureter should only be implanted 
near the top of the bladder when it is ncccssarj to picvcnt tension it the point 
of union I prcfei a submucous implantation following the principles advocated 
b> Coftev This should not be attempted, however, unless the uretci is long 
enough to project well into the bladder after traversing the wall obliqueh 

The additional length of ureter made available bj mobilizing and straighten 
ing the ureter to lengthen it and lessen the distance that it must traverse to 
reach the bladder is consulcnhlc This is particularlv true when tlio ureter 
has lictomc dilated and tortuous because of partial olistruction, which often occurs 
following disease or fistula at the lower end of the ureter rurthcimoro, the 
ureter describes a considerable arc as it curves outward and backward along 
the surface of the true pelvis This arc can be straightened to a considerable 
extent without interfering with the plnsiolog> of the ureter The abundant 
blood supplj and the free anastomosis of the ureteral blood vessels make it 
possible to free the ureter quite cxtcnsivclj without danger of necrosis The 
ureter is endangered onh when the loose fibrous coat is snipped awav I liave 
found It necessau to ligate a small bleeding vessel at the end of the ureter 
before transplanting it when the ureter had been cOmpletclv liberated well 
above the brim of the true pelvis 

In mj experience the following operation gives the most satisfactorj results 
An incision is made beginning just above and about two inches medial to the 
anterior superior spine of the ilium and extending downward and inward 
parallel to Poupart’s ligament It ends in the midlino of the abdomen just 
above the pubis The aponeurosis of the external oblique is split throughout 
the length of the incision The internal oblique and transversahs muscles are 
divided in the direction of their fibers The fused aponeurosis of these muscles 
is then cut just external to the margin of the rectus down to the pubis This 
gives room for wide exposure of the rctroperitone il area Tiie peritoneum is 
then separated from the postenor abdominal wall bv blunt dissection from 
above the brim of the pelvis down to the bladder and mediallj to the spine As 
the peritoneum is retracted modiallj, the iliae vessels are exposed and the ureter 
can bo seen as it passes over these vessels and can bo traced along the postenor 
surface of the peritoneum until it enters the bladder or disappears into a mass 
of adhesions surrounding a ureteral fistula The ureter is freed from the pen 
tomiim from well above the iliae vessels downward to the fistula or m ureter il 
disease, to the Idaddcr In the female, if the ovaiian ves^els ititorfire with 
liberation and exposure of the lower end of the ureter, thoj mav be li-atcd and 
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Pig". 304 — Small catheter inserted a few inches into the ureter and secured by a lifratuio 
to the beveled end of the ureter serves as a splint (Prom Dodson Some Improvements in 
the Technique of Uretcrocystostomy, J Uiol , March, 194C ) 



003 Ureter entering bladder beneath a mucosal flap ".Imulating the normal. (From Dod- 

^ son J. Urol, March, 194C ) 
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OS ixttion suturi' pn« eO tlii’ouj.h Mip^rflcnl of xiretcr and throucb tlit btnililer 

wall secure tlie ureter In place Oron) DoUson J Urol Alarch 19tC ) 
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Fig-. 304 — Small catlietei inserted a few inches into the ureter and secured by a ligatuio 
to the beveled end of the ureter seives as a splint (From Dodson Some Improvements in 
the Technique of Uretcrocystostomy, J Uiol, Slarcli, ]!)4C ) 



in- TTreter entering bladder beneath a mucosal flap shmilatlng the normal (From Dod- 
I-ig .iOa— ureter tniew h March. IDIfi) 



URETER \I ANVSTOMOsFS AND niPLXNTVTlONS -i-i 

ha^ hat! tho end cut oft and tno small holes made jn the sides near the end, is 
inserted into the ureter for three or four inches A suture of 00 plain catgut 
IS passed through the tip of the heieled ureter and tied snuglv to the catheter 
(Fig 304) The citheter should not comidetelj fill the lumen of the uretei 
Two more holes are made in the catheter just distnl to the end of the uretci 
Tho distal end of this catheter is then sutured to the tip of the bladder catheter, 
which IS withdrawn, pulling the end of the catheter in the ureter out through 
the urethra (Fig 305) Fixation sutures are taken thiough the superfitid 
tissues of the ureter on each side about half an inch from the bt\cled tip Both 



ends of these sutures arc threaded on smaU cuned needles The points of the 
needles arc passed through the meision m the bladder and made to pierce the 
HaMcr ssal Ircm u-tthm outuard As tract, on ts made on the eathcle. the 

ureter IS pulled into the bladder until the area n»prr.«,7 m a ^ etei, nie 

l.h<ldci uKision (I’,- 300) TIu ^ ^ 

of the Madder as mattes snulir ^ V']' 

fistcned o\er tlit ureter from haW bladder are 

chromic citgut (hjfr 307 ) mi , . J*''® ^ continuous suture of 0 

P 30,) The last suture should catch a small piece of the 
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divided. The ureter is then divided just above the fistula or the diseased area. 
The lower stump is ligated or excised according to indications. In partial cystec- 
tomy including the ureteral orifice, the ureter is liberated and re-implanted fol- 
lowing removal of the diseased bladder area. An incision is then made in the 
posterior wall of the bladder, extending from above downward about an inch 
long and as near the original ureteral entrance as possible (Fig. 304). The 



Fi(j 308 — Ti ansplantation of uieter into bladder Mattress sutures taken in 
flaps of tlie dhided end of tlie uieter aie carried tlirouRli tlie bladder wound out about on - 
lialf inch fioiii tlie mucosal niaiRins of the ^\ound With tliese sutures the end of the urei 
is drawn into the bladder The .sutures aic then tied The uietei is also fixed to the biaau 
bv sutures of fine chromic catRut taken thiouRh the superficial tissues of the uretei and inarR 
of the bladder ^\ound If the operation is done transperitoneallv, the peritoneum is suture 
over the anastomosis 


incision extends to, but not througli, tlie mucosa, tvhicli is carefully dissected 
from the bladder muscles for a short distance on both sides of the incision. The 
mucous membrane of the bladder is then incised at the lower end of the incision, 
a thin-bladcd hemostat is inserted into the bladder, and the end of a catheter, 
nrewouslv passed through the urethra, is grasped and pulled through the in- 
cision The end of the urefer is beveled and a small soft rubber calhctcr, which 
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has Incl tlie end cut off and U\o simll holes made jii the sides near the end, is 
inserted into the nreter for three or four indies A suture of 00 plain catgut 
IS passed through the tip of the bc\eled ureter and tied snugh to the catheter 
(Fig 304) The cathetei should not tompltteh fdl the lumen of the ureter 
Tivo more holes arc made m the catheter just distal to the end of the ureter 
The distal end of this catheter is then sutured to the tip of the bladder catheter, 
Mhich IS ■\\lthd^a^\n, pulling the end of the catheter in the ureter out through 
the urethra (1 ig 305) Fixation sutuies are taken thiough the supeificiil 
tissues of the ureter on each side about half an inch from the beaded tip Both 



ends of these sutures are threaded on small cun ed needles The points of the 
needles are passed through the incision in the bladder and made to pierce the 
bladder wall from witlim outward As traction is made on tlie catlietci, the 
ureter is pulled into the bladder until the area pierced bj the sutures enters the 
bladder incision (Fig 306) Tlie sutuies me diaw n taut and tied on the outside 
of the bladder as mattress sutures The muscle and fasen of the bladder are 
fastened oaei the ureter from below upward with a continuous suture of 0 
chromic catgut (I-ig 307) Tlic last suture should catch a small piece of the 
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superficial tissue of the ureter. A small rubber tissue drain is carried down to 
the implantation and brouglit out near the upper angle of the wound. A mush- 
room catheter is then inserted into the anterior bladder wall through a short 
incision and a purse string suture is placed around the catheter, maldng a water- 
tight closure. The catheter is brought out near the lower angle of the wound. 
With a small catheter in the urethra and the large catheter placed suprapubic- 
ally, complete drainage and absolute immobilization are assured. When the 
length of the ureter does not permit a submucous implantation, the operation 
differs only in that the ureter enters the bladder through a short incision directly 
through the bladder wall. 


The following method is also useful for direct ureterovesical anastomosis : 
A short incision is made through the bladder wall at the site selected for the 
anastomosis. The end of the ureter is split for about a quarter of an inch 
and sutures are taken through each of the flaps near the end. No. 0 chromic 
catgut on a moderate size curved needle is satisfactory. Both ends of each 
of these sutures are carried through the bladder wall from within outward 
as far from the margins of the wound as possible, one suture on one side 
of the bladder wound and the other on the opposite side (Pig. 308). Wlien 
these sutures are tied on the external surface of the bladder, the end of the 
ureter is drawn into the bladder and anchored. The sheath of the ureter is 
then sutured to the margins of the bladder wound with interrupted sutures of 
fine chromic catgut. If the wound in the bladder is larger than necessary to 
accommodate the ureter, it should be closed around the ureter with interrupted 
sutures of chromic catgut. In no instance should the ureter be constricted 
A small rubber tissue drain is placed to the site of the anastomosis and brought 
out extraperitoneally. If the operation has been done through the peritoneum, 
the peritoneum should be securely sutured over the ureter before closing the 
abdomen. 

When the ureter is considerably dilated or the re-implantation is done with 
the hope of relieving vesico-ureteral reflux, a cuff made by tuiming the distal 
half inch of ureter back upon itself has jiroved useful in our exjieriencc. A 
description has not been published, to my knowledge, but the operation has 
been used bj^ Dr. Park Smith ivith considerable success. The ureter is ex- 
posed extraperitoneally and liberated, with cai-e to preserve the adventitia 
and blood supply as much as po.s.sible Sufficient length of the ureter is 
allowed so that there will be approximately two centimeters projecting into 
the bladder A small .skin hook is ])a.ssed into the lumen of the lU’Cter and the 
mucosa hooked about one centimeter from the end. U.sing' the hook for 


traction, the distal centimetei' of the ureter is rolled back and sutured in ])lace 
with 0000 chi’ojnic catgut. The end of the uretei- with its cuff is then brought 
obliquely thimigh the bladder wall as near the noimial .site as possible. The 
edge of the cuff is carefully sutured to the margin of the mucous jiiembrane 
of the wound in the bladdcj-, thei-e])y leaving a one-centimeter ni])i)le covered 


bv mucous membrane projecting into the bladdei- A few .sui)er/icia) sutures 
are taken externally to fix the surface <»f the ureter to the surface of the 
liladder. A splinting catheter may be ii.sed or not, according to the jn-actice 


of the surgeon. 
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Th( follo\wiig method -nis \«cd successfully b> J Shelton Horslej 
After mobilizing the ureter lUd cutting its end either obliquely or splitting 
It, 1 single mattress sutuie of linen is pissed through the tip of the ureter 
nnd IS left long A uteuiic probe is introduced through the urethra, eithei 
in man or uonmn, and the tip of the probe is pushed into the mil of the 
bladdei at a point uhtre there uiU be least tension betueen a tranbphnted 
uretei and the bladder nail A short stab meision is made o\er the point of 
the uterine probe and the long ends of the Imen suture in the ureter are fixed 
u\ a loop knot around the end oi the uterine probe (Fig 300) The piobc is 



then withdrawn, leaiing the sutuic piotruding from the ts:tornal urethral meatus 
A catgut suture js passed through part of the w ill of the ureter about one half 
inch from its end The linen tractor suture is pulled upon until the ureter is 
drann into the bladder and the catgut ^uture is flush uith the external surface 
of the bladder nail, uhen the catgut suture takes a bite in the bladder and 
is tied A similar suture is inseited on the opposite side of the ureter, catching 
onh the muscular coit, and further fixes the ureter to the bladder Mall Seieral 
other sutures aie placed still fuithei to imagmafe the meter If it is possible 
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superficial tissue of the ureter. A small rubber tissue drain is carried doYTi to 
the implantation and brought out near the upper angle of the 'wound. A mush- 
room catheter is then inserted into tJie anterior bladder "wall through a short 
incision and a purse string suture is placed around the catheter, making a water- 
tight closure. The catheter is brought out near the lower angle of the wound. 
With a small catlieter in the urethra and the large catheter placed suprapubic- 
ally, complete drainage and absolute immobilization are assured. When the 
length of the ureter does not permit a submucous implantation, the operation 
differs only in that the ureter entei-s the bladder through a short incision directly 
through the bladder wall. 

The follo-ttung method is also useful for direct ureterovesical anastomosis : 
A short incision is made through the bladder wall at the site selected for the 
anastomosis. The end of the ureter is split for about a quarter of an inch 
and sutures are taken through each of the flaps near the end. No. 0 chromic 
catgut on a moderate size curved needle is satisfactory- Both ends of each 
of these sutures are eari-ied through the bladder ivall from within outward 
as far from the margins of the Avound as possible, one suture on one side 
of the bladder wound and the other on the oiiposite side (Fig. 308). ATheu 
these sutures are tied on the exteriml surface of the bladder, the end of the 
ureter is draAvn into the bladder and anchored. The sheath of the ureter is 
then sutured to the margins of the bladder Avound AA’ith interrupted sutures of 
fine chromic catgut. If the Avound in, the bladder is larger than necessary to 
accommodate the tireter, it should be closed around the ureter AA’ith interrupted 
sutures of chromic catgut. In no instance should the ureter be constricted. 
A small rubber tissue drain is placed to the site of the anastomosis and brought 
out extraperitoneally. If the opei'ation has been done through the peritoneum, 
the peritoneum should be securely sutured oAmr the ureter before closing the 
abdomen. 

When the ureter is considerably dilated or the re-implantation is done Avith 
the hope of relicA'ing A^esico-ureteral I'eflux, a cuff made by turning the distal 
half inch of ureter back upon itself has proA'ed useful in our experience. A 
description has not been published, to my knoAvledge. but the operation has 
been used by Dr. Park Smith Avith considerable success. The ureter is ex- 
posed extraperitoneally and liberated. Avith care to preserA'e the adA'entitia 
and blood supply as much as possible. Sufficient length of the ureter is 
alloAved so that there Avill be approximately tAvo centimeters iirojecting into 
the bladder. A small skin hook is passed into the lumen of the ureter and the 
mucosa hooked about one centimeter from the end. Using the hook for 
traction, the distal centimeter of the ureter is rolled back and sutured in place 
Avith 0000 chromic catgut. The end of tlie ureter Avith its cuff is then brought 
obliquely through the Ifladder Avail as near the normal site as possible. The 
edge of the cuff is carefully sutured to the margin of the mucous membrane 
of the Avound in the bladder, thereby leaAung a one-centimeter nipple covered 
by mucous membrane pro.iecting into the bladder. A fcAv siqierficial sutures 
are taken externally to fix the surface of the ureter to the surface of the 
bladder. A splinting catheter may be used or not. according to the i)ractice 

of the surgeon. 
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tion of the fibers of the external oblique to the semilunar line, is adequate for 
this purpose After freeing and retracting the peritoneum mediallj , the ureter 
IS exposed and liberated from belou the bifureation of the iliac lesseh uell 
up into the lumbar area The ureter must be liberated sufficientU to permit 
It to be displaced laterallj so that it uill take almost a direct course from the 
kidnej to the abdominal surface and uiU be on the lateral abdominal nail as 
It approaches the surface of the abdomen This position presents pressure 
upon the ureter bj the abdominal contents ulien the patient stands erect 
While the ureter is being liberated and displaced laterallj, care should be 
taken to preserre the oaanan or speimatie vessels as thej cross the ureter in 
the lumbar area 



Pi? 311 — Cutaneous urcterostoniy the ureter I"! dmded at a sufTlcient distance bilow the 
area of implantation to permit the emi to protrude mthout tension well beyond the okin «ur 
face A drain to the retroperitoneal distal ureteral stump Is brouGht out through a stib wound 
at the lower angle of the Incision 


Alhen the ureter has been liberated, it is ligated and divided above the 
ligature, leaving ample length to project ubout *iu inch bejond the skin with 
out tension The meter should be brought through the abdominal wall diag 
onalh to prevent kinking (Pig 311) A small rubber tissue dram is then 
placed near the distal stump of the ureter and brought out through the lower 
nnglc of the The sheath of the ureter is sutured to the skm maritin 

Mitu a sith suture mil the uouml is closed loosch shout the ureter (Pu SI”) 
A nil, her catheter uitl, tuo or three holes, of s sire tint uill pass mto the 

for rramar* ’ " P''"' ■" 

'le'ond the skin mil slouch 
5, ' g s rosette of pouting ureteral mueosa uhich mil not become 
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to do SO the ureter is best implanted into a portion of the bladder that is covered 
with peritoneum, or sometimes a strip of peritoneum can be left on the anterior 
surface of the ureter which will greatly facilitate the healing. Slight traction 
is made on the linen tractor suture to determine accurately the amount of 
tension that will be needed to keep the ureter in position. When this is estab- 
lished, the tractor suture is fastened to the mlva in the female (Fig 310 ) or 
attached to a thin rubber band and fastened to the leg of the male patient 
If too much traction is used the suture quiekl3’’ cuts out and if too little is made 
there is not sufficient relief of ivhatever tension exists between the ureter and 
bladder at the point of junction. Therefore, it is important to determine this 
point when the anastomosis has been finished and before the wound is closed 
The dissected portion of the ureter is covered with a peritoneal flap (Fig. 310 ) 
or with the sigmoid A small piece of rubber dam is carried down to the site 
of the anastomosis to conduct away any urine if there is leakage. All sutures 
that involve, the bladder mucosa should be of plain catgut and others in the 
bladder wall may be of fine tanned or chromic catgut. The tractor suture of 
linen will come away in five or six days and in this time union will be suffi- 
ciently firm for no leakage to occur, particularly if peritoneum can be utilized 
either on the anterior surface of the ureter or on the bladder wall. The blad- 
der should be immobilized sevei'al da3’^s following ureteroc3’’stotomy either by 
indwelling catheter or suprapubic c3’-stostomy 

URETEROSTOMY, EXTERNAL 

Transplantation of the Ureter to the Skin 

When the bladder must be removed because of a malignant growth, or 
when its presence as a functioning organ has become intolerable because of 
pain, it is necessary to dispose of ureteral drainage elsewliere. The same is 
true when the loiver end of the ureter is being occluded by cancer or tuber- 
culous infiltration Ureteroenterostomy is tlie most satisfactory method of 
disposing of the urine when the bladder must be disiieiised with, provided the 
ureters are relatively normal. Unfortunately, in many cases in which the 
urine must be diverted from the bladder, the ureters are dilated b3’’ back pres- 
sure or thickened by inflammatory infiltration, which greatly increases the 
hazard of ureterointestinal anastomosis. It is in this group of eases that 
cutaneous ureterostomy is clearly indicated. It is also the preferred method 
of urinary diversion when the patient’s life expeetanc3'- is too uncertain to risk 
the hazards of a more extensive operation. 

Operative Technique. — The most satisfactory location for cutaneous ure- 
terostom3^ is the anterior abdominal wall just below and about an inch medial 
to the anterior superior spine of the ilium The ureter can be brought to this 
area with ease, and in nearly a direct line without niaterialbv interfering with 
its blood supply. The anterior abdominal surface is more accessible to the 
patient, who in most cases must be responsible for the care of the ureteral 
orifice and the proper adjustment of the drainage tubes. The incision sug- 
gested for exposure of the middle third of the ureter, beginning just above 
and internal to the anterior superior spine of the ilium and following the direc- 
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m its new bed, sutures arc removed from the lower end of the noiind The silk 
suture IS pulled upon, idcnti^mg the lower end of the uretci, which is dnided 
and ligated and the wound closed leaving a satisfactorj stump of uietcr pro 



Fig 314— -Ureter protru Un? throush deep n»u cle^ and lUasecteil sWin flap 



tnuhne In Ooldstem’s <\peiuiiee ictnctioii and slouthinR of the stump do 
not occui Jlcokel ins sui,«est«l tint these toinplaations nn\ bt avoided In 
iiucUmg the margins of tlie skm wound at the aiea from vthith the ureter 
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constricted. The most satisfactory method of maintaining drainage is by a 
urethral catheter which fits snugly in the ureter and is so adjusted that its tip 
rests just within the kidney pelvis. The catheter may be attached to a urinal 
which is strapped to the leg. The frequency with which the catheter must be 
changed varies with the individual ease. When the urine is acid, catheters do 
not become encrusted and may be left in much longer, often a month or more 
without changing. When the urine is alkaline, the catheter must be changed 
more frequently. Irrigations and local medication can be carried out when 
necessary through the catheter. Very little, if any, leaking will occur when 
the catheter is properly adjusted. Most patients can be taught to care for 
ureterostomy, including changing and adjusting the tube. Appliances for col- 
lecting the urine without an indwelling catheter are rarely satisfactory 



Fig. 312 — Cutaneous ureterostomy, the ureter is fixed to the skin margin by an 
interrupted suture of fine chromic catgut Only the superficial tissue of the ureter is includcu 
in the suture 


Difficulties have arisen following ureterocutaneous anastomosis because of 
sloughing, retraction, or stricture of the ureter, Goldstein has xmblished an 
operation designed to overcome these difficulties. The operation is done in two 
stages. At the first operation, after making a lateral, muscle-splitting incision 
similar to the one described above, the ureter is thoroughly liberated down to 
or near the bladder but is not divided. A silk suture is placed through the 
adventitia of the ureter near the lower end and the ends are brought out near 
the lower end of the abdominal inci.sion, to facilitate tlie second operation. A 
section of the ureter one or two inches in length is then brought up to the sub- 
cutaneous area and the muscles and deep fascia sutured beneath it, leaving a 
.short section of intact ureter exposed. The skin incision is not sutured over 
this area of exposed ureter. A few days later when the ureter lias become fixed 
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URETEROSIGMOroOSTOMY 

Austin I Dodson, Jr , 51 D 
Issoctale tn Urology IIoi.pHal J>u»s«o« ileStcal CoUege of T trjjmm ^IttendiniJ .^ssomlr 
Urologist Jlosiulal Unision 2Iedical College of Virginia tttending Urologist, St 
fh abelh s Jfospital ond Crippled Childrens ITotpitdl Piehmond, Vtroinia 

For o\er one hundred jeirs surgeons hiAC been interested in the problem 
of iiretero mtestinil amstomosis The operntioii aa as performed as carlj as 
1851 bA Simon, and m 1892 “MaAdl reported the transplantation of the trigone, 
including the ureteral orifitc, into the rectum eNtrapcritonealh A jear latei 
Rergenhem ropoitcd tianspHntation of each ureteral orifice separately into 
the rectum e\traperitoneaUj Although accompanied ha high incidonee of 
fistula formation and moitalitj, these opciations met Avith some success 



’TU, *1?— Till* picture llluMrates the Coffey No II metliod of ureteral tran plantation 

iilr °'} '3®® been di'Cardeil bj most sur^ons for the No I technique In which the ureters 
•"clslon In the bowel Is the same except that the left 
ureter Is usually implanted at a IHtle higher level (See text ) 


The most nottAtorthj coiitnlmtion Avas made by Robert C Coffey A\ho 
cmphasifed the techmqiu of foimiiig a Aahc betAAicn the loAier end of the 
ureter and the bowel ( linical eases suetessfullj tuatfd by liis method Atere 
first reported hy C 11 A^^\o m 1911 md two ^ears later bA CoffeA CoffcA 
tlcAised three methods of ipphini, the Aahe piinciplc in intistiiial implanta 
tiQu of the ureters, which he designated techniques one, tAio, and three By 
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emerges. I have attempted to improve the standard operation by a plastic skin 
flap which is wrapped around the protruding end of the ureter, thereby pro- 
tecting it and at the same time providing a nipple over which a drainage cup 
may be applied. The operation consists of two parallel incisions. The first 
begins about 'an inch medial to the anterior superior spine of the ilium and 
extends downward and inward almost to the margin of the rectus muscle. The 
second incision begins an inch or more above and an inch and a half medial to 
this and runs parallel to it. Just lateral to the .margin of the rectus muscle, the 
incision is directed downward and slightly inward almost to tlie sympliysis 
(Pig 313). The skin flap which is outlined by these incisions is dissected up. 
The ureter is brought out at tlie base of the flap (Fig. 314) The flap is tlien 
wrapped around the ureter and sutured in place by interrupted sutures of fine 



Pig 317 — Ureteral orifice three months following transplantation. 


chromic catgut in the subcutaneous ti.ssuc and sillc in tlie skin (Figs 315 and 
316). The subcutaneous tissue of the skin is sutured to tlie adventitia of tlie 
ureter by two sutures of fine catgut. This operation was first done nine years 
ago because of an infected hydronephrosis following an unsuccessful uretero- 
enterostomy. The patient has remained well and works daily in a department 
store. She wears a drainage cup during the day and inserts a small catheter 
at night. The accompanying iihotograph is of a Negro boy whose only kidney 
has been damaged because of lower ureteral constriction (Fig 317). Thi.s 
procedure has the advantage that even should some sloughing or contraction 
occur the orifice would still be above the normal skin level. This, however. lias 
not occurred in my patients. 
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>ic 320— The c 
: ounrt m^ilc to e 

mticl^ in the bowel : 


iipletetl operition Hips o( parietal p ritoneum from the mariKin of 
nse the Ureters ht%t bwn BUt«rt<l to the bowel tntirelj coverlnc the 
<1 extr'iperltoncalizini; tht arex of Iran plantition 
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the first technique each ureter was transplanted in separate stages. In the 
second method, both ureters are imifianted at the same operation, with ureteral 
catheters tied in the ureters to ensure immediate drainage of urine. In the 
third procedure the ends of the ureters are ligated and buried within the wall 
of the bowel with a necrosing suture of linen, including a bite of the ureteral 
wall into the lumen, and of the adjacent intestinal mucosa. This suture is 
tied tightly to produce a fistula from the ureter into the bowel. 

A number of other techniques have been introduced since Coffey’s work, 
the most noteworthy being direct anastomosis of ureter and bowel as advo- 
cated by Nesbit in 1949 and Cordonnier in 1949, and a combination of the 
Coffey and Nesbit techniques as described by Leadbetter in 1951. 

Preparation for Surgery 

Every patient is given a thorough physical examination in addition to 
routine laboratory tests of the urine and blood. Determinations of renal 
function by blood chemistry and dye estimations are complemented hy intra- 
venous urography and/or retrograde pyelograms. These latter studies are 
important in order to demonstrate any congenital deformities of kidneys or 
ureters and to indicate the degree of dilatation of the upper urinary tract, 
should such exist. Any existing anemia or evidence of poor nutrition should 
be corrected by appropriate therapy prior to surgery. 

Preparation of the bowel requires four days Saline enemas are given 
daily, including the morning of operation A low-residue, high-protein diet 
is given until the day prior to surgery, when the patient is given a full liquid 
diet Magnesium sulfate, 15 c c. daily, is administered for two days prior to 
operation, and the bacterial count of the large boAvel is rendered as low as 
possible by Aureomyein or Terramyein, 250 mg., four times daily for four 
days. A Levin tube should be passed into the stomach prior to operation and 
left in place for drainage postoperatwely until normal peristalsis has returned 
and all signs of abdominal distention have disappeared. 

Operative Technique 

The anesthesia is either spinal or Pentothal Sodium induction followed by 
gas. With the patient lying on his back in the head-low position, a midline 
incision is made from the symphysis to the umbilicus; in obese patients it is 
carried 2 inches upw^ard and to the left of the umbilicus. After the opening of 
the peritoneum and the placing of a self-retaining retractor, the intestines are 
displaced into the upper abdomen from right to left and maintained hy moist 
packs held beneath Deaver type retractors The rectum and rectal sigmoid 
remain exposed. The right ureter can usually be seen crossing the iliac vessels, 
and the retroperitoneum is opened from this point dovmward to the bladder. 
The ureter is elevated hj^ Babcock encircling clamps and dissected from its bed 
downward to the bladder. Care is taken to maintain its blood supply. The 
ureter is then ligated at the bladder, seiered above the ligature, and the pro.xinial 
end brought upward. The ureteral stump requires no treatment. The dis- 
placed ureter is further freed and lengthened by retroperitoneal finger dissection 
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Fig SI9 — The urtters bins 
niu cular and peritoneal la>er« w 
000 plain catgut 


on the mucou- membrane of the bowel are covered b> the 
hicli are sutured with continuous or interrupted auturce of 



the wnund^m'CTi^t® 
wounds |n the bowel 


completcl operation Flaps of pariet-ii peritoneum 
expo e the ureters have bc^n sutucx I to th>- bow^.1 
-ind extriperitoneallzing the area of transplantation 


from the margin of 
entirely covering the 
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Fig 323 — Master W S Intravenous urogiain, flfteen-minuto film, U\o yeais after transplan- 
tation of the meters Notice the approximate leturn to noimal size of the renal pelvis 
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until it lies along the proposed rectal implantation site without tension. It is 
brought alongside the reetum by extending the upper angle of the retroperitoneal 
incision mesially or by bringing the ureter out through a counter incision A 
catheter may be passed up the ureter to determine its patency and to direct 
urine drainage during the preparation of the bowel. The retroperitoneal in- 
cision is closed by a continuous plain 0 catgut suture. The site of the incision 
into the reetum is preferably in a longitudinal band, and the area is made taut 
by four Babcock clamps. 

As the bowel thus outlined is held drum-top taut, the incision may be 
readily made through serosa and museularis without fear of incising through 
the mucosa. The scalpel is held like the bow of a violin, and the preferable 
blade is Bard-Parker No. 10 or its counterpart. The incision is 114 to 2 inches 
in length and is separated from the mucosa laterally, sufficient for the ureter to 
lie in the trough thus •created and be covered by serosa and museularis without 
constriction. The ureter is now prepared by removing the catheter and incising 
its meatus longitudinally about 1 cm. An atraumatic No 1 chromic suture 
welded to the head of a J-shaped needle is passed through the tip of the ureter 
from the mucosa out and ligated by a square knot at the end of which the needle 
leads awaj'’ from the ureter and the tail of the suture lies in the direction of the 
ureter. This latter portion of the suture is threaded up the lumen of the ureter 
to a point well above the area of proposed anastomosis, its purpose being to 
favor capillary drainage of urine into the bowel during the postoperative period 
of edema and possible obstruction The ureter is now laid in the prepared 
bowel trough without tension, allowing about 1 to 114 i^ch extension beyond the 
loAver angle of the bowel incision. A series of interrupted 000 plain catgut 
sutures unites the serosa and museularis over the ureter Care should be taken 
with the proximal stitch as this is the one most likely to constrict It should 
be placed well below the upper angle of the bowel incision, or the upper angle 
should be incised laterally to produce a nonconstricting flap. Bilateral guy 
sutures are placed through the outer layers at the lower bowel incision by 
separating these and making upward traction on the end of the ureter. The 
mucosa is made taut and elevated from the lumen of the rectum. It is punctured 
by a Bard-Parker blade No 11 , the J needle is inserted through this perforation 
into the lumen of the reetum and brought out through the anterior bowel wall 
1 to 114 i^ch below. Traction on this suture draws the end of the ureter well 
into the bowel, and the guy sutures are ligated to complete the closure of the 
anastomosis The J needle and its exposed suture are wiped off with alcohol 
and the fixation stitch in the bowel wall completed Tabs of epiploica are tacked 
in place over the suture line and over the fixed (septic) suture. 

The operation is completed bj'- suturing the rectum to the ureteral exit 
opening in the retroperitoneum. If both ureters are to be transplanted, the left 
ureter is exposed, amputated and brought beneath the sigmoid to the right side 
of the bowel. It is anastomosed to the rectosigmoid and is somewhat above the 
right ureteral anastomosis. The abdomen is closed without drainage 
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In the Kesbit techmqni. (Fig I2->), the distil end of the ureter is split 
longitudiinllj foi ibout I O cm, producins a spituhte end to the meter A 
longitudiml incision of oqinl length m the will of the bowel permits in 
elhpticil coimettion of metoi lud bowel b\ using interrupted sutures of 0000 
chromic citgut which penetrate ill liserj* of both structuies (Iig 325) This 
causes in jiueisioii of the nuieosil borders The inistoinosis is e\tri 
peritoneilizcd b\ suturing the litenl flap of piriet il peritoneum to the bowel 
with interrupted sutures of 000 silk This operation has been widch used 
since its original dosciiption ITowcxei, while the incidence of stricture 
fonnition is quite low the incidence of uietciil ieflu\ is defiiutelv highei 
than with the Coffej technique 



I or the past four ^eirs we ha\e used the coniluned technique of Load 
better, usm" i subimicooil tunnel with nuicosi to imicosi imstomosis (I ig 
1-G) It his been om practice to place the ureteis is low m the rectosigmoid 
IS pncticil The end of the ureter is prepared is described b\ Xesbit (I ig 
120) An incision, 2 5 cm in length, is then nude slightlj dngomlh icioss 
the interior tiemia from the mesenteric imrgm of the bowel A trough is 
created in the bowel will b> incising the iinous lijeis down to the mucosa 
ind r>entl\ stripjnng the nnicosi from theo\er!\ing musculans thus forming 
geiuious flips on cither side This lUows the iwucosi to nu iginite into the 
>n\\cl lumen eisih, ind after the urtter is placed in the tioiigh the muscular 
ips cm be sutured oier the ureter without compression or tension A shoit 



440 


UROLOGICAL, SURGERY 


opening is made through the mncosa at the distal end of the trough, and a 
direct anastomosis formed, using interrupted sutures of fine chromic catgut 
(Fig. 326). The muscular flaps of bowel wall are then sutured loosely over 
the ureter with interrupted fine silk sutures (Fig. 326) Reperitonealization 
of the anastomosis and fixation of the bowel are accomplished by sutui’ing the 
lateral edge of the mesenteric peritoneum over the site of the anastomosis with 
fine silk sutures. 

In 1951 Goodwin and Hudson published their modification of the Maydl- 
Bergenhem operations in which extraperitonea 1 transplantation of the divided 
trigone into the terminal rectum is performed. Tliis jirocedure has been used 
by us in our eases of exstropliy with uniformly good results. As described by 
the authors, it has several advantages, namely (1) extraperitoneal operation. 



Pig- 32G — This figure illustrates the combined technique for ureteral transportation (A) 
The ureter is split longitudinally for 1 5 cm (-B) The serosa and mucosa are incised, and 
the distal end of the ureter is sutured to the mucosa u ith through-and-through sutures oi 
0000 chromic catgut (C) The completed operation 

(2) implantation of the intact ureteral orifice, (3) preservation of normal 
vascular and nerve supply to the orifice, (4) application of mueosa-to-niucosa 
principle, (5) low transplantation in the bowel, and (6) ureters entering the 
bowel in a nearly straight line. 

Procedure. — Small ureteral catheters are inserted into the ureteral ori- 
fices and advanced several centimeters in order to later identify the orifices 
and intramural ureters The bladder is split longitudinally in the midline, 
with the incision extending through all layers of the bladder to the reti-o- 
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\esical plane of cleaaagc, aiiterioi to the ptritinieum (Fig 327) The blacldci 
IS ne\t freed hteiallv and mfenorl> 1)\ tianssorst incisions tlirougli the aesi 
cal neck A small elliptical button of mucosal is piepaied, nith the ureteral 
orifice in the center, and the sunounding imico'.a peeled nwaj from the 
orifice bj blunt dissection (Fig 328) The blulder mu'^cle is then incised at 
the penpherj of the dissection The plane of cleavage between the mtei 
svmphvscal band and the rectum is developed bv blunt dissection until the 
portion of the rcetum 21/^ to I cm inside the anal splunctci is brought into 
view Temporarj staj sutures of silk aie pliccd on either side of the pio 
posed site of anastomosis in the rectal vvall A \citical mcision is then made 


r — 



lie 


3" I — The bladder 


i« split lonp;ltudinall> in the ml ilme 
Ureteral calheUrs inserted into each ' 


CTtendlnff through all lijera 


through the roctogonitil septum and the sciosi and musculaiis of the itttum 
to expose the mucosa (I ig 32*1) A small opening is next made m the 
mucosa and it is sutured to the mmosa suriouiidiii}, the ureteral oiificc with 
interrupted sutmes of 00000 thronut catgut (I ig ] 50) rollnwing this the 
musculans of the bladder is anastomosed to the musculaiis of the bowel with 
fine silk sutures (Fig 330) The proceduie is. icpeatcd fot the opposite uuter, 
ana the remaining portions of bladder reapproximated n\er the area of 
anastomosis (fig J3I) The bladder is remoied at a later date 
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opening is made through the mucosa at the distal end of the trough, and a 
direct anastomosis formed, using interrupted sutures of fine chromic catgut 
(Fig. 326). The muscular flaps of bowel wall are then sutured loosely over 
the ureter with interrupted fine silk sutures (Fig. 326). Keperitonealization 
of the anastomosis and fixation of the bowel are accomplished by suturing the 
lateral edge of the mesenteric peritoneum over the site of the anastomosis with 
fine silk sutures. 

In 1951 Goodwin and Hudson published their modification of the Jlaydl- 
Bergenhem operations in which extraperitoneal transplantation of the divided 
trigone into the terminal rectum is performed. This procedure has been used 
by us in our cases of exstropliy with uniformly good results As described by 
the authors, it has several advantages, namely (1) extrajDei’itoneal operation, 



Mucosa 


Pig- 32C — This figure illustrates the combined technique for ureteral transportation (A) 
The ureter is split longitudinally for 1 5 cm (i?) The serosa and mucosa are incised, and 
the distal end of the ureter is sutured to the mucosa u ith through-and-through sutures ot 
0000 chromic catgut (<?) The completed operation 

(2) implantation of the intact ureteral orifice, (3) preservation of normal 
vascular and nerve supply to the orifice, (4) apiilieation of mneosa-to-nnicosa 
principle, (5) low transplantation in the bowel, and (6) ureters entering the 
bowel in a nearly straight line. 

Procedure. — Small ureteral catheters are inserted into the ureteral ori- 
fices and advanced several centimeters in order to later identify the orifices 
and intramural ureters. The bladder is split longitudinally in the midline, 
with the incision extending through all layers of the bladder to the retro- 
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Peritoneum 



Us 331 —Th^ compile,! anastomosis Tin rsmalnlng jK>rtions of tlic bH.I.ler 
proxlmatca o\^r the artt ot ti,e anastomosis 


« III be reap 



Fig’ 328 — The bladder is freed lateially and inferiorly, and a small elliptical button of 
mucosa is prepared, ^\lth the ureteral orifice in the center 





URFTEP\L, ‘.N VbTOMOSES \M> IMi V.\NT \TiONS 


445 


diet frequently lieneficnl m rtduemfr t\tietJon of urea, ehlonck, ami 
ammonn and in proaidin/? base mi i palatable foim Additional base mu be 
proiided by 10 per cent sodium citrate m dosts of 4 to 20 t c three to four 
times daily or Sthol’s solution i5 ee, four tunes dady The inoie sevcie 
casei. fiequenth need hosjntaliralnm nith continuous duaiuapc of the lectiim 
uith a rectal tube, blood transfusions and intiascnoiis electrolyte solutions 
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Postoperative Care 

A soft rubber rectal tube is left in the rectum and connected to gravity 
drainage for 5 to 6 days postoperatively. This is generally irrigated with 
normal saline as often as necessaiy to keep the lumen free of fecal material. 
Terramycin or Achromycin is given intramuscularly for a few days until the 
patient can take the drug by mouth. Gastric suction is continued and the 
patient given nothing bj'- mouth until active peristalsis is established. During 
this period parenteral fluids and blood are given as indicated by blood loss, 
urine output, and hydration. The patient is given fluids and diet as tolerated 
when active peristalsis has returned and all evidence of abdominal distention 
has ceased. Complete blood chemistry studies should be obtained frequently 
in the early postoperative period until it is certain that renal function is satis- 
factory. 

Complications 

The two most frequent complications following ureterosigmoid anastomo- 
sis are recurring episodes of pyelonephritis and disturbances in the acid-base 
balance 

Mild episodes of pyelonephritis are u.sual]y accompanied by a low-grade 
fever, mild anorexia, increase in white blood cell count and, usually, a dull 
ache in the involved kidney region. The more extensive cases are generally 
associated with higher temperature, marked pain in the affected kidney, 
chills, nausea and vomiting, and anorexia. These cases generally will respond 
to bed rest, sedation, parenteral fluid administration and chemotherapy. In- 
travenous pyelograms should be done in these eases and surgical exploration 
carried out if there is any indication of serious renal impairment due to ob- 
struction. Occasionally nephrostomy drainage can be a lifesaving procedure 
in such cases. 

Exhaustive studies have been iierformed by numerous investigators on the 
causes for the acid-base imlialance which frequently follows ureterosigmoid- 
ostomy. However, the exact etiology and factors involved are still not com- 
pletely understood A fairly large percentage of these patients will show 
evidence of imbalance, with varying degrees of azotemia, acidosis, and hyper- 
chloremia Clinical manifestations of acid-base imbalance include weakness, 
anorexia, weight loss, diarrhea, irritability, nausea and vomiting, and confii.sion. 
It is believed that the following factors are responsible for the alterations 
which occur 

1. Reabsorption of urinary chlorides, ammonia, urea, and acids by the 
bowel. 

2. Obstruction and/or infection producing renal damage, thus rendering 
the kidney incapable of handling these excess waste products. 

Treatment of patients with acid-base imbalance depends largely on the 
clinical and laboratory findings. The milder eases can usually be treated on 
an ambulatory basis. The rectum should be emptied at frequent intervals. 
Oral fluid intake should be at least 2,500 c c. daily. A low-salt, alkaline ash 
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Fig aS"~CMt«ral pol>p proiruding from I«ft urdcru] orJftce T{i<* tUtT*or grexi from n 
{H'tltcle which was 8ttach«<I to the urtter two inches from the onfloc The grwvth )ii<3 oV 
structeJ the ureter an<i the ktdnoy vas (Itstro>e<l t>} hydronephrosis and inOition A uretornl 
cntheter is Inserted into the ureter 



H 5 S33 bpicimen polyp of ureter ahowing attachtnont. (‘See 1-ic S3*) 



CHAPTER XXIV 

TUMORS OF THE URETER AND THEIR- TREATMENT 

URETERECTOMY 

TUMOKS OF THE URETER 

Tumors of the ureter occur most frequently by extension, implantation or 
metastasis from other organs. The greatest number are secondary to papillary 
tumors of the renal pelvis. Tumors of the bladder, prostate, and female pelvic 
organs may involve the ureter by direct extension. Metastatic involvement of 
the ureter from carcinoma of the stomach, breast and lung has been reported. 
Primary tumors once considered extremely rare are now reported more fre- 
quently. They occur usually in the lower portion of the ureter. 

Tumors of the ureter are of the squamous or transitional cell variety and 
may be benign or malignant. Papillomas or polyps comprise most of the 
benign tumors although fibrous growths of the ureter have been reported. 
Papillomas likewise comprise the majority of malignant ureteral tumors but 
in the primary group fiat, infiltrating squamous and transitional cell carcinomas 
are encountered. Sarcoma of the ureter is extremely rare. 

Hematuria and pain are the usual clinical manifestations. Hematuria may 
be intermittent or continuous, profuse or microscopic in amount. It is often 
the earliest and only symptom. In some cases bleeding is accompanied by 
colicky pain resulting from ureteral obstruction by blood clots. There may be 
constant dull pain and tenderness in the loin or along the course of the ureter. 
Most ureteral tumors obstruct the ureter and produce hydronephrosis which 
is often palpable. In late cases a mass can be palpated along the course of 
the ureter. 

The diagnosis is made by eystoscopic and x-ray examinations. The ap- 
pearance of bloody urine from a ureteral orifice always demands careful in- 
vestigation of the kidney and ureter 

Bleeding from the ureteral orifice, with clear urine obtained from the 
kidney pelvis, or the exaggeration of ureteral bleeding by catheterization of 
the ureter is strongly suggestive of ureteral tumor. In some cases the tumor 
can be seen projecting from the ureteral orifice (Pigs. 332 and 333) Uro- 
graphie evidence of ureteral tumors consists of filling defects in the uretero- 
gram (Pig. 334) or localized changes in the contour of the ureter. In eases of 
transplantation or extension of the neoplasm from the kidney, the primary 
growth may be recognized bj^ filling defects in the pyelogi-am. 

Treatment. — The treatment of choice is removal of the kidney and ureter, 
including a small section of the bladder surrounding the ureteral orifice (Pig. 
335). If the patient’s condition will permit, the ureter and kidney should be 
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FIs S32 — Ur«t«ra( poI>p protruding from l<ft ureteral orifce The tumor Rre\ from a 
pciicle v,hlch v»a^ attached to tti^ ur«.ter two Inches from the orjflce The growth had ob 
structed the ureter ami thi* ktdno was destrc>>ed b> hydronephrosis ard infection A ureteral 
catheter la inserted into the ureter 



hig iJ3— specimen polyp of ureter shonliig attachment 


(See Jig 332 ) 
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removed at the same time. When this is not practical, either the kidney or 
ureter may be removed first, depending upon the location of the primary tumor. 
Primary tumors of the ureter are usually located in the pelvic segment (Figs. 
336, 337 and 338). This portion of the ureter may be removed and the kidney 
drained by a temporary ureterostomj’- until nephrectomy can be done. Perma- 
nent ureterostomy or nephrostomj'' with complete excision of the ureter may be 
indicated when the function of the opposite kidney is inadequate. I excised a 
carcinoma from the lower end of the ureter and transplanted the ureter into the 
bladder. The condition of the opposite kidney was questionable. There is no 
recurrence, after ten years 



Fig 334 — Ureterogram sho^\lng filling defect from ureteral tumor opposite fifth lumbar verte- 
bra Nephrectomy for papillary tumor of renal pel\is six months before 

URETERECTOMY 

Excision of the ureter is necessary in tumors of the kidney pelvis and usually 
in primary tumors of the ureter, and is desirable in pyogenic or tuberculous 
infection of the ureter when adequate drainage cannot be secured. The ureter 
can be removed at 'the time of nephrectomy or at a second operation. Wlien 
the condition of tlie patient will permit, it is better to remove the kidney and 
ureter at the same time. Follovnng nephrectomy it is occasionally necessary to 
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ieiHo%e the uictci because of pam, imtation ot the Maddoi or x persistent 
Jumbsi sinus ^\ J Liigcl has jtpoitcd the cist ot an aberrant uictei cnduiR 
blmdlj u Inch u as i eraox ed because of IrcqwciU attaeJ s of uretei <xl tolic When 
the kidnej and iiictoi are to be remoted at the sinxp tune the Kidnej should 
be remoxtd first unless the operation is for a pnmiij tumor of the ureter 
■\fter OTposu]^ the kidney, the ureter is fieed as far clou nn aid as possible 
liftated and disidcd, and the cut suriaec in stcrili/ed ujth phenol The kK^ne^ 



335 — T>-thni<iu<' ot ureterectomj \ citlT of thp SlaOdpr «urrouncHf7(r the ureteral 
orifice (laa been ren-o^ea in<t tlio Wnliler ^ovinl 1» luiri; closed vljii Interrupted sutiirrs of 
'o 1 chromir catgut 

IS rtmoied and the uomid closed The pitient is then placed m the supine 
position and the remaining portion of the ureter ii> remoced through a Gibson 
or a paramedian incision, or the ureter tw he left attached to the kidncs and 
retiiocod as diMiibcd under ntphiouiotcrecfoms pages IS") 336 

^^llcn the operation is for tunioi of titt knlnes pthis oi uicler, a small 
portion of the bladder wall should be rtmosed with the terimnal ureter 
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>|J5 837 — I rimar> carcinoma of ureter (Oreterofer^m Fik 336) 
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When the ureter is soft and pliable it may be inverted into the bladder by 
the method suggested by McKenna. The lower end of the ureter is securely 
fastened to an inlying catheter. As the catheter is pulled upon, the ureter is 
invaginated into its lumen and turned inside out as it is gradually drawn into 
the bladder. Eandall has reported the successful use of this method. In his 
case when the patient was turned upon his back for operation upon the ureter, 
about four inches of the ureter attached to the catheter was projecting from 
the urethral meatus. The bladder was opened, a deep mattress suture taken 
through the base of the ureter, and the ureter excised. Exploration showed 
the retrovesical space to be free of hemorrhage. 
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CHAPTEK XXV 

S0KGICAL APFHOACH TO THE BLADDER 
INCISIONS FOE OPERATIONS ON THE BLADDER 

Surgical Approach, Suprapubic Cystotomy and Cystoslomy, Vaginal 
Cystotomy and Cystostomy, Perivesical Drainage 

SUKGICAL APPROACH TO THE BLADDER 
The bladder is usnallj exposed for surgical operations through the supra 
pubic area of the anterior abdominal '\aH A median incision is> made ex- 
tending from the piibis upuard for a sufficient distance to permit the neees 
sarj exposure The skin, the subcutaneous fat and faseia and the anterior 
sheath of the recti maseles arc disidcd The rccti muscles are separated in 
the midUne Tlic pjramidahs museles uliich he upon the recti muscles m the 
loner angle ot the uoimd arc likemse separated Just iboie the pubis a small 
amount of fat is found betueeii the nrnsclcs and the trans%ersahs fascia This 
fistn js divided and the pievesieal space contauung considerable ivt and arcoUr 
tissue IS exposed Beneath this is the vesical lavei of pelvic fascia which is 
looselj attached to the surface ot the bladder The bladder is readilj recognized 
bv the large veins which course in an irregulirraannei over its surface 

The Pfannenstiel Incision — The transverse incision as described by Pfan 
ncnstiel provides a satisfactory approach to the bladder The incision, slightly 
convex superiorly, is placed at the pubic hairline and usually extends the width 
of the recti musclts but mav In. extended further when indicated After divid 
mg the superhcial structures and the anterior she ith of the recti, the anterior 
sheath IS separated from the recti muscles for a short distance above and below 
the incision The rtcti muscles arc then separated in the xnidhne and retracted 
lattrallv, exposing the picvesical space (Fig 339) WJien more room is needed, 
the sheath may be separated from the recti muscles down to the pubic bones and 
the recti muscles separated Irom the pvramidalis and divided trana\ersely at 
their pubic attachTnent*) The recti muscles then retract upward When this 
js done the rceti muscles must be carefully sutured to the anterioi sheatli when 
the wound is closed 

The Cberney Incision — ^Thc Chemey incision, extends from ynst medial 
•md inferior to either anterior snpenor spmc of the ilium, crossing the abdomen 
yust above the pubis, with its convcxitv directed downward The superficial 
epigastne -vesseU arc exposed at either cxtrcmitv of the incision and may be 
divided when necessary for better exposure 

The sheaths of tiie rccti muscles are divided m hue with the skin mei&ion 
and the aponeuroses of the oblique abdominal muscles are incised to the an^le 
of the wound l^rar the angles of the wound muscle fibers of the internal oblique 
4^3 
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are encountered and may be divided in tlie direction of the wound by blunt 
dissection. ‘When the trans\ ersalis muscle is encountered, it may also be divided 
in the direction of its fibers This exposes the reeti muscles in tlie midline and 
the transversalis fascia and underlj’ing peritoneum lateralljL 
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Fig S.'ia. — Tlie trans\erse (Pfannenstlel) incision for exposuie of the bladdei 


The inferior flap of the rectus sheaths is then dissected from tlie recti 
muscles down to the symphysis pubis. The central fibrous septum which extends 
from the rectus sheaths to tlie recti is cut, and tlie pyramidalis muscles are freed 
from the recti. The inferior ends of the recti are then liberated from the under- 
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Ijmg trans\erealji fascn and ewt trans\crsd\, ftush with tUe pub\c bone The 
rceti retnet wpw-ird, giving wide exposure to tht suprapubic irei When the 
wound n closed, the tendinous ends ot the rccti arc first sutured to the under 
surface of the lo.vcr flap of their sheaths at or near the sjmphjsis 

The Gliernej incision giros pxcellent exposure of the bladder and terminal 
portion of the ureters In most patients, however, adpquate exposure cm bo 
obtained without such an extensive mcision 

In the female the b^se oi the blndder is readih nceessible through the an 
tenor vagmil wall A thm laver of connective tissue, the vesicovaginal sep 
turn, separates the two structures This .ipproach is used most frequentlj for 
the repair of vesicovaginal fistulas Stones and foreign bodies in the female 
bladder maj be removed through a vagmil cjstotomj incision Tumors of the 
bladder when favorjblj sitinted inaj he removed through a vagiml approach 
and total excision of the bladder is more easdv accomplished bj a combmed 
vaginal and suprapubic operation 

The bladder is rarel} opciatcd upon through a perineal incision Stones 
vre oceasionallj removed at the tune of i penncul pTostaleetomv , and tumors 
involving the vtsical orifice have been successfullj removed through a perineal 
memon The anatomical structmes involved m this exposure are discussed 
under operations upon the permeum 

^^hen the bladder is collapsed, the peritoneum extends to the pubic arch, 
but V hen it is distended, the pubovesical lefiection of the peritoneum rises one 
to two inches ibove the pubis leaving ample space to expose the anterior sur 
face of the bladder extiaperitonealh The pentomnm is loovtlj attached to 
the bladder over the antcuor surface and is easily stripped upward inereaBing 
the exposure to an> extent desired In some operations upon the bladder it is 
necessarj to open the peritoneum This docs not add greatlj to the operative 
hazard provided care is tahen to prevent conlammation of the peritoneal cavitv 
Operations Upon the Bladder— The bladder is operated upon for the pur 
pose of establishing uninrv drainage and for the icmoval or coirection of 
pathological conditions not amenable to raedicmal or instrumental methods of 
treatment 

Drainage- — burpical dvaimgc of the bladder maj be either temporal j or 
permanent, according to the eharactei of the obstruetion and mav bo aeconi 
phshed suprapubicall) bj cjstoslomy or trocar punctme bj penneal luethros 
lom^ in the male or liv vaginal puncture m the female Suprapubic evstostomv 
IS the method usnalh cmplovcd It isparticuhrlv useful in the pieparitiou of 
patients for suprapubic piostitcctoinj vvhen piolonged di aiiiagc must b< iiisti 
tilted because of mopenWe obstruction or bladdei parahsis and follo'viiig 
suprapubic prostatectoim or opemtioiw upon the bladder The bladder is 
usuaHj drained bj urcthrosfomv in eases of impermeable stiicture of the 
urethra or when the urmc must be diverted piebmiiiarv to plastic operations 
upon the urethra In the female surgical drjiinge of the l»hdder js rarelv 
nidieated 0)>sti uetne lesions of the bladder arc infrequent ami when the 
bhdibr must he put at rest drainage in most cases ran be satisfietoniv mim 
tumd \n I iircthial catheter The base of the bladder imv bo piintUued 
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through the vagina and a catheter inserted when it is desirable to divert the 
urine from the urethra for a short period of time. This is particularly 
desirable when plastic operations are done upon the urethra. Vesicovaginal 
fistula does not result- from this procedure if drainage is limited to two or 
three weeks If prolonged drainage is necessary suprapubic cystostomy should 
be done. 

The pathological conditions of the bladder that usually require surgical 
treatment are diverticula, fistulas, tumors, congenital defects and injuries. The 
bladder is also frequently incised for the removal of stones, foreign bodies and 
obstruction at the vesical neck. 

Previous to any operation upon the bladder it is desirable that a thorough 
cystoscopic study be made to determine accurately the character and location 
of the lesion. An x-ray examination including a cystogram is also a valuable 
diagnostic aid. 


SUPRAPUBIC CYSTOTOMY AND CYSTOSTOMY 


This operation of suprapubic cystotomy may be exceedingly simple when 
the bladder is distended or capable of being distended or it may be difficult 
if the bladder is thick and contracted Before the operation is begun a soft 
rubber catheter should be passed when possible and the bladder when infected 
thoroughly irrigated with an antiseptic solution. The catheter is fastened in 
place with adhesive for the purpose of distending the bladder at operation. 
The patient is placed upon a table in slight Trendelenburg position and the 
catheter is attached to a can containing a mild antiseptic solution. The can 
should not be placed more than two feet above the level of the patient’s body 
and the solution should not be permitted to run into the bladder until the in- 
cision has been made through the abdominal wall. The distention of the blad- 
der can then be controlled by sight and by palpation. 

An incision is made in the abdominal wall, usually a longitudinal incision, 
and after separating the fibers of the recti and pyramidalis muscles, the trans- 
versalis fascia immediately beneath them is incised and the prevesical fat is 
exposed. The peritoneal fold in the upper portion of the wound is recognized 
and gentlj’- stripped upward with gauze. If it is opened it may be immedi- 
ately sutured without danger. The fat is divided down to the anterior wall of 
the bladder and is then pushed to the side and downward into the space of 
Retzius. The vesical layer of the pehde fascia adherent to the anterior wall of 
the bladder is divided transversely (Fig. 340) and the lower flap is dissected 
and sutured with two or three interrupted sutures of plain catgut to muscle at 
the lower angle of the wound, thereby securely closing off the space of Retzius 
(Fig. 341). It is well to place a .small gauze pack at the upper angle of the 
wound in order to protect the peritoneal cavity from being accidentally opened 


while incising the bladder. 

The bladder wall, having been recognized, may be fixed either by two 
Allis forceps or by two sutures of catgut inserted with a round curved needle. 
The fluid is then drawn off through the catheter in the urethra, and the bladder 
is incised between the two forceps or .sutures. Fluid remaining in the bladder is 
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Tmo\ed b> an aspirator In this naj the pmesieal tissues are not flooded nith 
the -\esical contents and micction is less lih€V> to occni Infection of the 
preicsieal area is one of tlie greatest hazards of suprapubic cjstotomj Pre 
sentiou of eoutamiintion by infected unne and adequate postoperatn e dr'vin 
ase are essential features of the operation ’Where the bladder is distended 
from an impermeable obstruction thf urine maj be drawn ofi: b\ thrusting a 
trocar and cannula through the bladdei nail, nhich is incistd aflei nitbdran 
mg the trocar and cannula It mas occasioiiallv be difficult to recognize the 
bladder nail if not distended, but when filled uith fluid it is easih identified 
After the bladder has been opened, the incision is extended for better exposure 
or tbe stone is extracted ot drainage instituted, aecoidmg to the indications 



Fie 3<0 —suprapubic cy*totomy Th» skin and fiecia are incispil 
oeparateil e^posinir the anterior wall of th« bladder ulUcH has pretlou 
an antiseptic <olutlon riie thin fascl'i and fat aic ditlded transter eli 
tripppd da\\n>'anl 


and the rtcti niU'iclBs 
ly been (li«tenilel with 
in t tl < lower flap Is 


If the opontion is done mcicU fordiaimge nnd exploration, a short lertical 
incision that Mill admit the finger is all that is nccessarj, but if a large tumor is 
to be remoied, a more ample exposure is required Here the incision in the 
bladder wall should be transxcrse. Keeping along its apex and as close to the 
peritoneal fold as seems safe If it gooi, down into the space of Hetzius and 
near the urethral opening, it is difficult to suture and to heal If the incision m 
the bladder wall is short, a drainage tube is brought out at the upper portion 
of the incision and the lower margin of the wound is closed with catgut sutures 
Tlubc sutures in a short wound arc interrupted, of chromic catgut, and taho 
cither none ot the mucos-i or as small an amount of it ns possible In a hrgei 
bhdihr wound two hiirs of sutures should l«? used when closing the wound 
Blccibng in tfit bladder wound is controlud b\ wlnppmg o\er tlic Weedin'' spot 
w itli small plain catgut m a round noneuttmg iiccdk 
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through the vagina and a catheter inserted when it is desirable to divert the 
urine from the iTrethra for a short period of time. Tiiis is particularly 
desirable when plastic operations are done upon the urethra. Vesicovaginal 
fistula does not result from this procedure if drainage is limited to two or 
three weeks. If prolonged drainage is necessary su]n’a])ubic cystostomy should 
be done. 

The pathological conditions of the bladder that usually require surgical 
treatment are diverticula, fistulas, 1umor.s, congenital defects and injuries. The 
bladder is also frequently incised for the removal of stone.s, foreign bodies and 
obstruction at the vesical neck. 

Previous to any operation upon the bladder it is desirable that a thorough 
eystoscopic study be made to determine accurately the character and location 
of the lesion. An x-ray examination including a eystogram is also a valuable 
diagnostic aid. 

SUPRAPUBIC CYSTOTOMY AND CYSTOSTOMY 

This operation of suprapubic cystotomy may be exceedingly simple when 
the bladder is di.stended or capable of being distended or it may be difficult 
if the bladder is thick and contracted. Before the operation is begun a soft 
rubber catheter should be passed when po.ssiblc and the bladder when infected 
thoroughly irrigated with an antiseptic solution. The catheter is fastened in 
place with adhesive for the purpose of distending the bladder at operation. 
The patient is placed upon a table in slight Trendelenburg position and the 
catheter is attached to a can containing a mild antiseptic solution. The can 
should not be placed more than two feet above the level of the patient’s body 
and the solution should not be permitted to run into the bladder until the in- 
cision has been made through the abdominal wall. The distention of the blad- 
der can then be controlled by sight and by palpation. 

An incision is made in the abdominal Avail, usually a longitudinal incision, 
and after separating the fibers of the i-ecti and pyramidalis muscles, the trans- 
versalis fascia immediately beneath them is incised and the prevesical fat is 
exposed. The peritoneal fold in the upper portion of the Avound is recognized 
and gently stripped upAvard Avith gauze. If it is opened it may be immedi- 
ately sutured Avithout danger. The fat is diAuded doAAUi to the anterior Avail of 
the bladder and is then pushed to the side and doAviiAvard into the space of 
Retzius. The A'^esical layer of the pehde fascia adherent to the anterior Avail of 
the bladder is divided transversely (Pig. 340) and the loAver flap is dissected 
and sutured Avith tAvo or three interrupted sutures of plain catgut to muscle at 
the loAver angle of the wound, thereby securely closing off the space of Retzius 
(Pig. 341). It is Avell to place a small gauze pack at the upper angle of the 
Avound in order to protect the peritoneal caAoty from being accidentally opened 
Avhile incising the bladder 

The bladder AA^all, haAUiig been recognized, may be fixed either by tAVO 
Allis forceps or by tAVO sutures of catgut inserted Avith a round curA’^ed needle. 
The fluid is then draAvn off through the catheter in the urethra, and the bladder 
is incised between the two forceps or sutures Pluid remaining in the bladder is 
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the ^bdoml^‘ll inuscks md fascn 'When thej are tied the space between the 
bladder and the ahdoinuial w ill is obliterated AMieii the wound Ins been 
contaminated, a small rubbei tissue dram is placed down to the space of 
Ilctzius and liiouf^ht out neai the lowei an"Ie of the wound This drain 
should remain in place four oi fixe daas In clean cases drainage is not neces 
sarj 

If a suprapubic exstotomj is done with the bladder collapsed, the abdominal 
incision IS the same as when the bladdci is distended, but the xesieal wall is much 
more inaccessible Ilaxing the patient m the Trendelenburg position is a great 
help The incision is carried down to the pubic bone but the bone must not be 
exposed because of tlie danger ol peiiostitis or osteitis pubis The peritoneal fold 
lies just behind the pubis and exposure is aided bi rctncting the jieritoncum up 
waid with a piece of dix gauze as the picxcsieal tissues are dixuled tnnsserscK 



well behind the pubic aich The anterior wall of tiio liliddor is iculih iccog 
ni7cd hi the coaisc muscle bundles and the large, tliiii walled \tins o\cr its 
surface If the peritoneum is accidcntalU opened, adnntagc max be taken of 
the nii'shap to locate the dome of the bladder and the nnigm of tlic peritoneal 
icfiection fioin within the peritoneum No liaim is done if the poritoiuum is 
closed hcfoiL tin liluldor is opened ‘When the hlnddei is located, Allis clamps 
au applied and the opcntioii procicds in the usual manner Except in eases of 
tnunn bladdeis that cannot lie distended aie usuallx sexerclx mfoeted and 
special care should be taken to pi ex cut contamination of the prcxcsical area 
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If tlie condition of the bladder lias previously been determined by cystoscopy 
or cystogi-am, and the oiieration is done for drainage of the bladder, a purse- 
string suture of chromic catgut may be ])]aeed in Ihc bladder wall (Fig, 341). 
After the bladder has been cmjdied with a catheter, a small incision is made 
within the confines of the purse-string suture, through which a drainage tube is 
inserted. The jjurse sti’ing is drawn taut, securely jirotecting the .su 2 )rapubic 
wound from contamination (Fig. 342). The ends of the pur.sc-slring .suture are 
left long and passed through the margins of the abdominal muscles and fa.scia, 
securing the bladder to the abdominal wall. This elo.se.s the space between the 
bladder and the abdominal wall and greatly facilitates the re-insertion of the 
suprapubic tube if it .should be accidentally removed. 





.^41 — The fascia ami fat ate sutured to the muscle m the lowei angle of the wound, 
sealing off the space of Retzius, and a purse-string sutiiie is taken in the .anterior bladder 
^^alI 


In some cases the bladder may be drained through the urethra and the 
suprapubic wound closed entirely. This method of treatment is quite satisfac- 
tory when bleeding within the bladder has been adequately controlled and when 
the bladder is free of infection. In some cases of tumor of the bladder, calculi, 
diverticula and hypertrophy of the prostate the period of convalescence may be 
thus decidedly shortened 

A catheter, 18 or 20 Freneli with two eyes, is so adjusted that about two 
inches protrude into the bladder. A larger catheter does not drain better and 
produces greater trauma to the urethra. A Folej^ catheter with 5 c.c. bag is 
oood for tills purpose. The bladder wound is then closed with two layers of 0 
chromic catgut. The manner in which the sutures are placed is of little con- 
sequence if the margins of the wound are accurately approximated. The first 
layer of sutures should include the bladder muscle down to the mucosa. The 
first row of sutures is buried by the second At the upper angle of the bladder 
wound the ends of the second suture should be left long to be passed through 
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This method of drannge %\iU not cause leakage around the catheter and 
the patient can he kept pcifectlj dr> The catheter must not be remo\ed, 
ho^\e\er, foi at least two weeks unless as a pitlimnnij step to an operation, 
because it takes about this much time for the granulations to produce firm tissue 
around its wall and so prevent infiltration of urine into the prevesical space 
If the catheter has become accidentallj displaced m the first lew da> s after 
such an operation and cinnot be leadilj remtioduced, a siipiipnbic evstostomv 
should be done at once to protect the prevesical space from infiltration of 
mine 

The danger of entering the pontonenm and piercing a loop of intestine 
should be borne in mmd If proper eaic is taken this will rarcli Jnpptn and the 
risk IS more than balanced bv the prcveution of shock, the assiuancp of a drv 
wound, and the avoidinec of infection, which iniv aecompanv supi ipuhic 
evstostomt and swing the pendulum against roeoven in verv debilitated and 
uremic patients, logardless of the sctmtng simplicitv of suprapubie cjstostomv 
Hospital records indicate v decideil mortahtv latc trom this proc'durc alone 

Pnmary vesical calculi arc frequentlv encountered m countries where the 
diet IS constantl} inadequate In this countrj the) arc found almost e^clu 
sivelj associated with inadequate drainage ot the bladder Stones occasional!) 
form around a foreign body or a uicteral calculus which has remained m the 
bladder Crenshaw renewed COb cases of vesical calculi of which 93 21 oc 
curred m malea and 4 79 per cent m females Seventv per cent ot the patients 
were beyond fiftj jears of age The diseases most frequently associated with 
stones were hypertrophy of the prostate, stricture of the urethra, diverticula 
of the bladder and careuioma of the bladder 

Stones are Uiiualh removed bv suprapubic evstostomv or litholapavv 
Perineal lithotomy, one of the earliest urological operations, is now never used 
with the e\eeption that small stones mav be removed at the time of perineal 
prostatectomy 

The choice of operation depends to some extent upon the experience of 
the surgeon ith the exception of the larger medical centers or hospitals, 
vesical calculi are not encountered sufficiently often to permit familiarity with 
the use of the bthotrite, conserpieiilh the suigcon who must occnstotnlh licat 
a patient oitli stone in the blidder will piefer evstotomv Intholapaw is not 
indicated when the stone is cxticmelv Ivrgc. or when there are numeious small 
stones It IS also contraindicated in children or when there is a urethral 
stnctwre of small tdiber, wlun the stone has termed around i foreign bodv, 
and when there is an associated pathological process that requires suprapubu 
cystotomy Litholapaxy is also inadvisable when the bladder is severely in 
feeted or extremely smill or when the renal function is poor Prostatic hyqier- 
trophy IS not necessarily a conlnindicalion to lUholapavj If the prostate is 
of moderate size i transurethral resection fan be done and the stone crushed 
and remov ed at the same time 

In properU selected cases liiholapaxv js the operation of choiee The 
avtragi pmod of hospii dilation following Uthuhpaw is four nr fnt davs 
Wlnb siipupuJiic lithotomy re<iuiias i longer turn Thtit ix Jess post 



460 


UROLOGICAL SURGERY 


With an impermeable stricture or a prostatic obstruction it is sometimes 
impossible to enter the bladder with an instrument through the urethra. 
These patients are often poor surgical risks and it is necessary to evacuate 
the urine by as simple a process as possible. Here a puncture with a trocar 
and cannula is usually safer than suprapubic cystostomy. A trocar and cannula 
is selected so that the trocar can be remoA'^ed and a small soft rubber catheter 
threaded throiigh the cannula into the bladder. The trocar and cannula should 
be of such a t.ype that tlie urine can be drawn off tlirough a lateral projection 
near the end of the cannula Before the operation the catheter is tested to see 
that it will go tlirough the cannula easily. The .skin of the abdomen is infiltrated 
with procaine solution, and an incision of half an inch is made just above 
the pubis and close to the pubic bone. The deeper tissues are infiltrated with pro- 
caine solution, and a proper trocar and cannula is grasped firmly, and thrust 
quickly into the bladder in a direction inward and upward. Of course this is 
never done except ivhen the bladder is fully distended. If the trocar and cannula 
goes straight imvard the prevesical space may be injured, the trocar will some- 
times cut the bladder Avail obliquely, and if there is a large prostate it may not en- 
ter the bladder at all. By directing the thrust upAvard as Avell as iiiAvard this 
accident to the preA’^esical space is aAmided and there is no danger of injuring 
the peritoneum if the bladder is distended, provided the entrance point in the 
abdominal Avail is just above the pubic bone. 

If one is in doubt a small-ealiber needle may be introduced and the bladder 
aspirated. The appearance of urine Avill indicate the proper location of the needle. 
The needle is AvithdraAvn and the trocar and cannula immediately thinist through 
the same area in the same direction. When the instrument is felt to enter the 
bladder, the trocar is removed and a catheter AA^iich has been previously fitted 
to the cannula and in Avhich an extra eye has been cut is inserted. A free floAV 
of urine from the catheter indicates that it has entered the bladder. The 
catheter is shoved toward the bladder as the cannula is AvithdiaAvn over it 
If it is desired to empty the bladder gradually, a rubber tube is fitted OA'^er the 
lateral outlet of the cannula and clamped A catheter Avhich fits the cannula 
snugly and has been closed at the distal end is promptly introduced v^ien the 
trocar is AvithdraAvn. The cannula is then Avithdrawn and the catheter is con- 
nected to a suitable decompression apparatus. If, during the first fcAv hours 
of decompression, a small amount of urine escapes around the catheter no harm 
Avill be done. 

The amount of catheter to be left in the bladder is determined by compar- 
ing it Avith another catheter of equal length There should be four inches of 
it beloAV the level of the skin and if the patient is stout five inches Avould be 
better. It is Avrapped around Avith adheshm at the skin level and fastened in 
position by a suture of silkAvorm-gut Avhich goes through the skin and through 
the adhesive that is wrapped around the catheter but does not penetrate the 
Avail of the catheter itself. The catheter should be new and should be tested 
before it is used. An old one Avill sometimes break and a portion of it may be 

left in the bladder. 
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This method of drainage will not cause leakage around the catheter and 
the patient can be kept perfectlj drj The catheter must not be removed, 
however, for at least two weeks unless ns a pielimmai> step to an operation, 
because it takes about this much time for the granulations to produce firm tissue 
around its wall and so prevent infiltration of urine into the prevesical space 
If tho catheter has become accidentally displaced in the first few daj-s aftei 
such an operation and cannot be readilj reintroduced, a suprapubic evstostomv 
should be done at once to protect the prevesioil space from infiltration of 
urine 

The dangci of enteiing the peutoneum and piercing a loop of intestine 
should be borne m miiul If proper eare is taken this will rarclv happen and the 
risk IS more than balanced bv the prevention of shock, tlic assurante of a drv 
wound, and the avoidanci of inieetion, which nnv accompanv supiapiibic 
tvstostomj and swing the pemluhim against locovtiv m virv debilitated and 
uremic patients, regardless of the seeming simphcitv ot suprapubic evstostomv 
Hospital records indicate a decided mortahtv rate from this procedure alone 

Primary vesical calculi are frequentlj encountered m countries where the 
diet is constantly inadequate In this countrj the> arc found almost exclu 
sivelj associated with inadequate drainage of the bladder Stones occasionallj 
form around a foreign bodj or a ureteral calculus whicli has remained m the 
bladder Crenshaw reviewed 006 cases of vesical calculi of which 95 21 oc 
curred in males and 4 79 per cent in females Stventj per cent ot the patients 
were beyond fiftv jears of age The diseases most frequentlj associated with 
stones were h>pertrophv of the prostate, stricture of the urethra, diverticula 
of the bladder and carcinoma of the bladder 

Stones are usuallj removed bj suprapubic, ejstostomj or htholapaxv 
Perineal lithotomj, one of the earliest urological operations, is now never used 
with the exception that small stones mav be removed at the time of perineal 
prostatectomy 

The choice of operation depends to some extent upon the experience of 
the surgeon AVith the exception of the larger medical centers or hospitals, 
vesical calculi are not encountered sufficiently often to permit familiarity with 
the use of the lithotrite, conscqiientiv , the siiigoon wlio must oecasionalh tieat 
a patient witli stone m tlio bladder will prefer ovstotomv Hitliolapaw is not 
indicated when the stone is extitmch large oi when there arc numetous small 
stones It IS also contraindicated m children, or when there is a urethral 
stricture of small caliber, when the stone has formed around a foreign bodv, 
and when there is an associated pathological process that requires suprapubic 
cystotomy Litholapaxy is also inadvisable when the bladder is severelv in 
feeted or extremely small or when the renal function is poor Prostatic hyper 
trophy IS not necessarily a contraindication to litholapaxy If the prostate is 
of moderate sire a transurethral resection can be done and the stone crushed 
and removed at the same time 

In properly selected cases litholapaxy is the operation of choice The 
average period of hospitalization fullnvvmg litboiapaw is foui oi fi\e dns 
while siipnpubic lithntouiv requiiis a longer time Thoie is less post 
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operative discomfort following litholapaxy and a decidedly lower mor- 
tality. The higher mortality following suprapubic lithotomy is influenced to 
some extent by the fact that patients with complicating diseases are selected 
for this operation. The technique of suprapubic cystotomy has been described in 
this chapter. Associated pathology such as a diverticulum or hypertrophied 
prostate may be treated at the same time or at a second operation, depending 
upon the condition of the patient. If the bladder is infected or the renal func- 
tion poor, the stone should be removed and the bladder drained until the 
patient has improved suffleientlj'’ to permit the associated pathological condi- 
tion to be operated upon with reasonable safety. 

VAGINAL- CYSTOTOMY AND CYSTOSTOMY 

When it is necessary to open the female bladder to remove stones or 
foreign bodies, vaginal cystotomy is the most satisfactoiy method. The wound 
heals readily and convalescence is shorter than when the operation is done 
suprapubically. The patient is placed in the lithotomj^ position with moderate 
Trendelenburg and prepared for a vaginal operation. A retractor is placed in 
the vagina posteriorlj^ and the anterior vaginal wall is grasped in the midline 
and over the base of the bladder with two Allis clamps. An incision is made 
between the clamps through the vaginal wall. Wlien the bladder is reached 
it is likewise grasped with Allis clamps and the incision is continued into the 
bladder. The bladder can then be explored with the finger and the stone or 
foreign body is grasped with forceps and removed. 

The wound should be closed in two layers, the bladder with interrupted 
sutures of 0 chromic catgut accurately placed and avoiding the mucosa, and 
the vaginal incision is closed with interrupted sutures of No. 1 chromic catgut 
or kangaroo tendon. The bladder is drained for about ten days with a urethral 
catheter Healing is rapid and vesicoAmgmal fistulas do not occur when the 
incision is made through healthy tissue. 

Vaginal cystostomy is oecasionallj' indicated, especially when operations 
are done upon the female urethra A curved hemostat is passed through the 
urethra and the tip made to press against the base of the bladder just behind 
the trigone. An incision is made through the vaginal wall and bladder upon 
the point of the hemostat. A No 20 French catheter is grasped at the tip by 
the hemostat, pulled into the bladder about an inch and fixed to the vaginal 
wall by a heavy linen or silk suture. When drainage can be dispensed with, 
the catheter is removed and the bladder drained by an indwelling urethral 
catheter for a few days. In my experience the fistula has healed promptly. 

PERIVESICAL DRAINAGE 

Perivesical abscess may occur because of disease or injury of the bladder 
or posterior urethra or from a suppurative process in an adjacent organ. 
Ulceration and necrosis from tuberculosis or carcinoma of the bladder or exten- 
sive fulguration in the treatment of these conditions may permit extravasation 
of urine or extension of infection into the perivesical space. Abscess of the 
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pen\p'«ital oict nlso ocuits btciu&e of tiauuia of the posterior urethra or 
hhuhlrr, fiom either external Molrnei or wnskiUful instiumontaUon Peu 
\psKdl suppuration lias been ficqnentl} reported is a tomplication of tratis 
urethral resection of the prostate The rupture of ducrtjcula and extension 
from fulmniatinfr hhddei mfeetions are oecisionalh usponsiblc Abscesses 
in the pcrucsieil area ina' also be caused b> periostitis o! adjacent peUie 
hones, or suppuratn o processes oi neighboring aMomiml \ jsecra 



Diagnosis — The pnneipal sjniptoms of pensesical suppuration are pam 
and tenderness m the suprapubic area, with the constitutional symptoms com 
inoidj issocnted uith st psis Severe supnpubic pain and muscle spasm fol 
lowing mjurj of the peliic area or instrumentation of the bladder or posterior 
UKthn are siiggcstm of rupture ot the bladdci or posUnor nrctlirn with exti i 
'asition ot mine, whieli wlivn recogni/td md ticatcd eail\ do»s not ucccxsaiih 
caus( suppuration m tia i» Musical atta H’lnpttr A\XVI) Minor degrees ol 
nijiu\ or neciosis ol the bladder wall permit seepage of infected urine and the 
deiolopmcnt of peril esical suppuration betore the condition is rccogiiizod 
recor and prostration sarsing with the extent of tiic suppuration, arc often the 
first eiidcnct of the disease This is usuallj atrompaniod b' pain and tender 
ness afjosc the pubes oi in the lowei portion of the ahdonicu There is fre- 
nncntli somi spasm of the muscles of the lonti abdoniLii and occasionalli there 
's a tcndci mis^ \linJi can Ins differentiated fioni a distended bladder bs 
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catheterization. When the abscess is posterior to the bladder, the patient may 
complain of pain in the rectum or perineum and a tender mass can be felt 
above the prostate. Such an abscess is illustrated by Fig. 343. This patient 
presented symptoms of acute prostatitis, Avith fever, chills, and painful, difficult 
urination. On cystoscopic examination there was a mass elevating the base of 
the bladder. When the abscess develops rapidly there is gastrointestinal dys- 
function, including distention, nausea, and A'^omiting; occasionally an adynamic 
ileus may develop. 

A history of severe bladder disease or trauma is helpful in making a diag- 
nosis. Retention of urine, AAdth accompanjdng infection and prostatic abscess, 
can be ruled out by examination. Inflammatory disease of neighboring struc- 
tures may give similar symptoms and must be differentiated by the history and 
examination. 

Treatment. — Immediate and adequate drainage is essential. This is accom- 
plished by suprapubic cystostomy and thorough drainage of the perivesical 
abscess caAuty. When the abscess is Amry extensive, dependent drainage should 
be established through the perineum. This is particularly desirable in the 
management of retroA'esical suppuration. In the case mentioned (Fig. 343) the 
bladder Avas opened suprapubieally and the abscess evacuated through an 
incision in the base of the bladder. A drainage tube Avas placed in the abscess 
cavity through a stab Avound in the perineum. A small catheter Avas placed in 
the abscess cavity and brought out by the side of the suprapubic bladder drain- 
age tube. This permitted continuous irrigation of the abscess cavity. Recov- 
ery Avas rapid and complete. Continuous irrigation of the abscess cavity is 
A’^ery useful in removing necrotic material and preventing extension of the 
disease. The Carrel-Dakin method is very satisfactory. Some form of gentle, 
continuous suction is desirable Avhen continuous irrigation is used. When the 
abscess is very extensive, a perineal urethrotomy for bladder drainage is 
preferable to opening the bladder suprapubieally through an abscess cavity. 
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Severe nijuij o£ the Wadtlei is a urological cmeigcnc^ The chincc o£ 
reeoverj is dependent on prompt diagnosis and prompt surgical treatment 

penetrating wounds of the bladder 

Penetrating Mounds of the bladder arc not uncommon in war irom shell 
fragment gunshot or mine explosion, and arc seen occasiomlh m cnilim lilc 
as 1 result of accidents bj impalement, sxwU as falls on f'lrm tools, slumps of 
saplings, 01 sharp boirds In both civilian md militarj injuries, the penctrit 
itig agent gams entrance to the bladder through the buttocks, perineum, or 
lower abdomen, and therefore other organs as well as the bladder are frequenth 
involved (Figs 344 and 345) 

Robinson et al ('1940) have submitted statistical data on casualties during 
the recent war In 100 cases of ruptured bladder thev found that 50 per cent 
were of the extrapcntoncal tv pc, 30 per tent intrapcritoncal, and 20 per cent 
of the combined extrapcntoncal and mtrapcritoncal varict> Seventv one per 
tent had associated injuries The most commonlv affected organs were the 
small and large intestine {23 to 29 per cent), and pch le bones (25 per cent) 
Dodson (1044) has desenbod a euihan case m which a voung man fell back 
ward on the shaip stump of a sapling which penetrated the buttocks and wall 
of the bladder 'SNc hive seen another instance, m wlueh a child was impaled 
on a broken banister post, the large splinter perforating the rectum and bladder 
Accidents in urological work include perforation of tiie bladder bv the 
cutting loop of the resectoscopc A\hcn this occurs, even tliougli the patient is 
under spinal anesthesia acute ahdominal pain is usuallj reported bj the patient 
and should serve as adequate warning as to what has taken place Perforation 
of a contracted, discasid bladder bv a evstoscope or sound lus also occurred 
mfrequentl> 

In pcnetntmg wounds of the buttocks peiuicum, rectum, or lower abdomen, 
bladder injurv must alwavs be considoicd Inabilitv to void vvith a desire to 
do so, blood fiom the urethral meatus, or bloodv unne from a passed catheter 
offer presumptive evidence of the mjurj 

Bctaiisc of the commonlv associated abdominal injunes, lapirotomv becomes 
the surgical approacli, with palpation and repair of am rents in (he posterior 
bladder wall after the repair of hcciations of tlic mitstjncs roIJowing ah 
dominal surgerv, which mav include colostomv in tlic event of injurv to tlie 
large intestine suprapubic cjstostomv maiidatorv Reliance on a urethral 
4e» 
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catheter to drain the bladder is not good urological principle. In extraperitoneal 
rupture, drainage of perivesical tissues is always essential and for this we have 
always found cigarette drains placed through the suprapubic wound sufficient. 



Fig 344 — Diagram of tract traversed by splintei found in patient’s bladdei following a fall 

backward on the stump of a sapling 




Fig 345 — Tivo views of oak splinter and leaf removed from patient’s bladder twelve hours 
following accident (Reduced to 65 per cent of normal size ) 

Hard rubber tubes placed to the depths of the bony pelvis may facilitate irriga- 
tion of the dependent portions of the wound, but they may also erode large 
blood vessels and prove dangerous 
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Prompt and adeciuafc drainage of the bladder siipripubicallj bj means of 
a Iar<re Pezzer catheter or nihbtr tube is the W}port^nt measure ^\hjeh the 
surgeon can contribute tonard rcco\cr 5 ■Robinson’s data showing 80 pet cent 
rcco^en confirm the ^alllc of this phn Failure to dose the rent in the bladder 
proved of second iiv importance At an appropnate time, depending on general 
condition and other injuries, if am, a urethral catheter should be passed to the 
bladder, the suprapubic tube removed, and the suprapubic wound allowed to 
heal Rarclv should this step be taken sooner than ten davs after the initial 
surgerj 

A survej of bladder injuries still in Arms hospitals in the United States 
m October, 1945, bv Prather and Robinson listed 141 patients Bieause of 
serious injuries of other organs, 40 per cent were leturned to this country for 
furthei treatment with the suprapubic wound still open Surgical (secondarv ) 
closure was netessarv in some Bladder calculi proved to be a common com 
plication, and ill required treatment foi unnarj infection After the supra 
pubic wound healed, bladder eapacitv proved normal in 88 per cent 

RUPTURE OF THE BLADDER 

■\Vhcn the bladder is full, direct font applied to the hvpogastrnim mav 
oauso the bladder to rupture The area of iiipturc is iisualh in the region of 
the fundus and posteno: wall and leads into the peritoneal cavitv — rntrapen 
ioueal niplure This tvpe of injurv commonlj follows falls or blows on the 
lowoi abdomen (Pig 346) 

^^hcn the bladder is cmplj or nearlj so, a twisting force applied to the 
horn pelvis, partieularlv the region of the pubic rami, mav cause a tear in the 
bladder wall, itsuallj on the anterior portion fairlv close to the internal urethral 
orifice — ex/rapcn/oiicel rupture This tjpe of injiirv is not uncommon m cases 
of fracture of the pelvis Spicules of bone mav also puncture the bladder (Fig 
347) 

A compilation of 1,798 eases of fracture of the bonv pelvis bj Prather and 
Kaiser (1030) disclosed that about 10 per cent had associated rupture of the 
hladclei Of tliosc with bladder mpluie, SJ per cent viero extnperitoneal in 
tv pe and IS per cent w ere of the intrapentoncal tv pe 

Even though the blulder mav reinaiii inticl, liemorrhage around the 
bladder from blood vessels m the Imnv pelvis can pioducc a cvstographie de 
formitv known as a “tear drop” bladder A combination of these forces is pos 
sible, of course, and nnv produce a tombiiiod lesion 

Symptoms and Signs — The pitient with a ruptured bladder usinllj com 
plains of pam and soreness in the lower abdomen He usuallj has a frequent 
disire to void, but can accomplish nothing or, at most, a small amount of bloodv 
urine 

Slinck mav ho present Other injuries or a state of uneonsciousncsi mav 
mask (lie bladder injiirv Generalized abdoiniinl pam mav point to nijurj 
of mtrapcritoiual viscus in patients with mtnpcntoneal rupture of the 
bhddei Sevoie pain fiom a fnctured pelvis imv mask the bladder injurv 
tiinporaiih 
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Physical exainination nearly always reveals tenderness and spasm of 
the lower abdomen. Swelling', edema, or evidence of beginning phlegmon 
above the pubis maj'' be present. Dullne.ss or flatness to percussion over the 
bypogastrium is common. Rectal examination may elicit tenderness or a 



Pig 34C — Diagrammatic -sketch of intiapei itoneal rupture of tlie bladder (From 
Prather Bladder Injuries Treatment, Past and Present, New York State J Med, Feb 1, 
1953 ) 



Fig 347 — Diagrammatic sketch of extrapentonoal rupture of the bladder (Froiu 
Prather Bladder Injuries Treatment, Past and Piesent, New York State J Med, Feb 1, 
1953 ) 


diffuse mass. In cases of severe rupture of the deep urethra, the prostate and 
the bladder are torn loose, move upivard, and a hematoma forms below them 
in the region where the prostate is normally situated. 
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FreqwcutK the patient cnunot ^oKl Catheteii/ntion ^\lth n soft rubber 
eatheter or, in e\pert hanrls, t Kobinson eitlietei on t stilet is an important 
diaguosti* step To aioid lepenting the cathetei!7atioii for the \ iijs, uhieh 
nill be nece^sarj aiijw ij, this step can lie taken adi antagconsh in an \ raj 
room under sterile pxccautions Diuing cathctoiizatiou particular attention 
IS gi\en to the location of auj ohatnittion in the legion of the external 
sphincter or faither hack at the bladclei neck Inabihtv to cathoterize the 
p itient undei those eii eunistaiiecs is piesiimptne ei idence of ruptuied urethra 
or bladder nccK Anj unusuil bleeding during careful instrumentation is also 
noted The quantitj and gross appcAianec of the mine is of intcicst, and 
grosslj blooilj mine, oi at tinus what seems to be soleU blood, is common 



Diagnostic Aids — If the catheter has been passed to the bluldci, the m 
soition of a measuied quantity of stoiile water oi saline tnd the amount of 
leturn through the citbetcr is a much quoted aid, but this procedure is likoh 
to lea\ e one m doubt 

T*ositn< information can usualh be obtained from a c'stogram (Fig 348) 
done preferabU at the time of the OTaginal catheterization For tins we prefer 
sterile Skioilan 10 pei < ent, although 6 pti cent sodium iodide w ill sufTice An 
injection of CO to 120 e c should be adequate aftei a plain \ ^a^ film of the 
bladder region Ins been taken If extraperitoncal rupture of the bladder 
<\»sts <h/Fusion ot the iiijetteci opaque inatciial into the porncsieal tissue 
adjacent to the pubic raini should be e\ident In cases aiith intrapentoneal 
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rupture, extravasation into the abdominal cavity should be evident if a modified 
Trendelenburg position is used for a moment before the film for the cystogram 
is taken (Fig. 349). 

Gilbert and Dodson (1951) advise an additional x-ray film of the bladder 
after the cystographic medium has been evacuated from the liladder through 
the catheter This jn'ocedure should demonstrate a small area of extraA^asa- 
tion that might ha^m been masked by the cystogram. 

Air cystogram followed by a film of the abdomen in semierect position 
may demonstrate air under the diaphragm if intraperitoneal rupture of the 
bladder has occurred (Fig. 350). 

Shadows on the cystogram within the confines of the bladder may be 
caused by blood clots 



Fig 349 — Retrograde cystogram sho-w mg intraperitoneal rupture of bladdei (Fiom Prathei 
Bladder Injuries Treatment, Past and Present, New York State J Med , Feb 1, 1953 ) 

When x-ray is not immediately available or a presumptive diagnosis must 
be made without cystogram, the following procedure sometimes prot^es help- 
ful. After a catheter has been passed to the bladder and any eontents 
evacuated, place a basin Avith Avater or saline betAveen the patient’s legs With 
a syringe (100 to 120 c.c capacity) inject air through the catheter, being sure 
to pinch off the catheter tightly Avhen the injection is completed After dis- 
connecting the syringe, place the distal end of the catheter under the surface 
of the fiuid in the basin, unpinch the catheter and observe if there is an effec- 
tive bubbling of air returning from the bladder region or Avhether little or 
none returns. If the bladder is intact there Avill be a significant return flow of 
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air The e\amiintion just dosenbcd has at times plo^c(l more reliable as a 
diagnostic aid than a incasnicd in]cctioti of fluid Neither is as informatue as 
a castogram 

If the area of injuia is not difinitc and if hematuria suggests rupture 
somewhere in tlie urinara tract, intraaenous urographa aaill help aisualize both 
the renal and bladder areas, proaided the patient is not in shock and there- 
fore unable to secrete the opaciuo dae 

Castoseopa is not leenmmtnded as a routine jnoceduie to demonstrate 
rupture of the bladder In some cases profuse bleeding obscures aision 
hen rupture is present the use of large rjuantities of irrigating fluid or forced 
injection and suction ba means of oaacuators m an effort to obtain a clear aisual 
field IS contiaindieatod If the patient has a fractuicd pelais it is unaaise 
to chance further distortion of the bona fragments to obtain suitable boda 
position foi tjstoscopj 



Occasionalla, i\bon there is minimal hematuria and no oaidenee of frac 
tured pelais, if other methods do not aield satisfactorj information careful 
eastnscQpj ma> be emploa ed to ada antage 

Cipollo et al (IOjT) haae desciibed a fluorescein test foi intr ij)eritoneal 
rupture of the bladder 'Ihea state that if 100 c c of 0 0 per cent solution of 
fluorescein is instilled into the bladder, it aaill not lie absorbed into the blood 
stream unless the solution escapes into the peritoneal caaita Apparently a 
suffieient ainnunt can be absorbed from the peritoneum in 5 minutes to giae a 
positia e test m the blood ba means of a "W ood’s light 

Treatment — Prompt surgera is essential The operation is often difficult 
lecause the bladder is collapsed and not alaaaas eas\ to identifa quickla espe 
oalij \\hen obscuied bj peiiacsieal aceumnlation of blood and urine Ade 
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rupture, extravasation into the abdominal cavity should be evident if a modified 
Trendelenburg position is used for a moment before the film for the cystogram 
is taken (Fig 349). 

Gilbert and Dodson (1951) advise an additional x-ray film of the bladder 
after the cystographic medium has been evacuated from the liladder through 
the catheter. This procedure should demonstrate a small area of extravasa- 
tion that might have been masked by the cystogram. 

Air cystogram followed by a film of the abdomen in semierect position 
may demonstrate air under the diaphragm if intraperitoneal rupture of the 
bladder has occurred (Fig. 350). 

Shadows on the cystogram Avithin the confines of the bladder may be 
caused by blood clots 


Fig 349 — Retrograde cystogram sho^iing intraperitoneal rupture of bladder (From Piatliei 
Bladder Injuries Treatment, Past and Present, New York State J Med , Feb 1, 1953 ) 



When x-ray is not immediately aimilable or a presumpthm diagnosis must 
be made Avithout cystogram, the folloAving procedure sometimes proA^es help- 
ful. After a catheter has been passed to the bladder and any contents 
eAmcuated, place a basin Avith Avater or saline betAveen the patient’s legs. With 
a syringe (100 to 120 c c. capacity) inject air through the catheter, being sure 
to pinch off the catheter tightly Avheii the injection is completed. After dis- 
connecting the syringe, place the distal end of the catheter under the surface 
of the fluid in the basin, unpineh the catheter and observe if there is an effec- 
tiAm bubbling of air returning from the bladder region or Avhether little or 
none returns. If the bladder is intact there Avill be a significant return floAv of 
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\\ hen tJjnicil pio^riess n sitisficton in jntients wiio hn t Inti ^ nietliral 
catheter in place from tlu time of iiiitnl opii ition steps cm Ik taken to 
permit the suprapnhit wtuiml to heal se\eii to Iwents tins aftei mjur\ 

PUicnts m ^\hom it has heui impossible oi impiactical to ln\e a mcthial 
cithetcr mscited to the hl.nhlu at the tnnt ot operation mil need dtamage 
b\ urethial cathitu diuuig spontaiioeus tlosuie of the suprapubic wound 
\\heu the uicthral cithclei ciimot bo lusoitcil casil\ suigical loconstiuction 
of the deep urethi i ma^ be letiniud fste section on luptuie ot the uitthia) 
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quate exposiii’e is necessary. Local anesthesia is not desirable unless the 
patient’s condition will not permit otherwise. A midline incision from the 
pubis toward the umbilicus is to he preferred. The primary aims of the 
operation are to jiroAude drainage of tlie bladder by means of a large, supra- 
pubic tube, and to ensure adequate perivesical drainage in those with extra- 
peritoneal rupture. Secondary aims are closure of the rents in the bladder 
and aspiration of intrap eritoneal urine if present 

In cases of intraperitoneal rupture, the midline incision in the lower 
abdomen must he long enough to explore the peritoneal cavity. After in- 
cising the linea alba the full length of the wound, if there is no free fluid or 
blood in the prevesical space to indicate extraperitoneal rupture, the peri- 
toneum is opened and urine suctioned from the peritoneal cavity. With the 
intestines pushed upward by means of pads and broad retractor, the posterior 
bladder wall is inspected, and the ruptured area located. With Allis forceps 
grasping the edges of torn area, the rent can be closed with a continuous 
chromic catgut suture. One layer will suffice unless the bladder wall appears 
extremely thin. The peritoneum can then he closed without drainage and the 
bladder opened caudal to the peritoneal reflection. The incision in the bladder 
should he sufficient to inspect it for further injury or other pathology. A No 
34 F. Pezzer catheter or large, right-angle tube is then placed in the interior 
of the bladder and brought out at the upper end of the incision in the bladder 
wall. The bladder wall can be closed by a continuous chromic sutui’e which 
acts both as a hemostatic and as an approximating suture A small Penrose 
drain is placed in the prevesical space underneath the fascia, and the fascia 
and skin are closed in separate layers 

Supportive treatment in the nature of intravenous fluids, plasma, or blood 
may be needed before, during, or immediately after surgery. 

For the first few days we prefer to have the major part of the fluid intake 
via parental channels and permit fluids by mouth only after the insult to the 
peritoneal contents has been overcome 

Suprapubic drainage should be maintained for seven to ten days If at 
that time progress is satisfactory a urethral catheter can be inserted to the 
bladder for further constant drainage and the suprapubic wound permitted to 
heal after removal of the suprapubic tube. 

In cases of extraperitoneal rupture, the midline suprapubic incision leads 
to an area of edema, serum and blood in the perivesical tissues The bladder 
may be empty and identified only by the muscular fibers and blood vessels 
on its anterior surface Suction in the depths of the wound facilitates proper 
exposure The aim of prompt surgery is to establish suprapubic drainage of 
the bladder, to drain the perivesical tissue with cigarette wicks up through 
the suprapubic wound, and to splint the deep urethra and bladder with a 
urethral catheter if this can be done without prolonging the operation bejmiul 
the tolerance of the patient 

Supportive treatment and agents to combat deep pehdc infection, as well 
as bone infection m cases of fractured pubic rami, are important 
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rectum or vngma Sequestra from areas of ostconivelitis maj penetrate the 
bladder, cauMiig extrav asation of jmiulcnt nimc uul e\ cntualh a \ tsicocutaneous 
fistula 

Treatment — "Much time avill often be saved by a thorough examination of 
all patients with persistent suprapubic drainage The bladder should be 
examined for obstructive lesions or foreign bodies and the condition of the 
kidnejs determined A severeh infected kidnev, cspccialU if tuberculous, 
maj require treatment or removal before satisfactorj results ran be obtained 
Operative treatment even for the relief of obstruction should be withheld until 
the bladder is as free as possible from infection Infection will frequeiitlv 
respond verv rapidlv to continuous irrigation, which niav becaincdout through 
a small catheter in the fistula with a catheter m the urethra for diainage If 
the urine is alk ilme some mild acid solution should he used for irrigation, 0 5 of 
one per cent acetic or hj drochloric acid is quite satisfactorv The infecting 
organism should be determined and appropriate internal medication admin 
istercd In cases of protcus and staphvlococcus infection it is verv difficult to 
obtain an acid urine until the infection is under control Ulcers will heal more 
readilj iflightlj fulgurated Thismaj be done througli the cjstoscopc If there 
IS no obstructive lesion or foreign bodv in the bladder, the fistula will often heal 
when the infection is cured 

When these measures fail, the fistulous tract slionld be dissected out (Fig 
331) and the bladder carefultv sutured An incision is made, the center of which 
encircles the fistula The fistulous tract is dissected to the bladder and the scar 
tissue IS caiefulh removed from the fascia and muscles of the abdominal wall 
The peritoneum is usuallj drawn down and is often adherent to the sear tissue 
It IS therefore wise first to expose the bladder below and on the sides of the 
fistulous tract and to dissect very closelj to the fistula above If the peritoneum 
IS opened the margins of the pciitoneal wound should be liberated from the 
adherent scar tissue and the peritoneum immcdiatelv closed with a (.ontmuous 
suture of plain catgut When the bladder is reached, the fistulous tract together 
with all scar tissue is excised Tlie bladder is carefullv examined, and if anj 
obstruction has been overlooked, it is removed If there is no intravesical bleed 
mg the bladder is closed in two lajers of continuous sutures of chromic catgut 
A rubber drain is carried down to the bladder and brought out near the lower 
angle of the wound The abdominal wound is clo'^ed bj interrupted sutures of 
nonabsorbable material Urethral drainage is provided bj an indwelling 
catheter If because of enucleation of prostatic tissue or the excision of fibrous 
tissue at the bladder orifice m rclievmg obstruction intravesical hemorrhage 
should occur, the eavitj should be packed with gauze and the bladder drained 
suprapuhicallj 

Fistulas accompanied b> obstruction will usuallv heal after removal of the 
0 istruction, which in most cases can be done bv transurethral resection of the 
0 s ructmg tissue or bj dilatation of a strictuic In some cases, especially those 

0 owing prostatectomy, prompt healmg follows the dilatation accomplished 

urmo a cystoscopic examination Following transurethral removal of tissue 



CHAPTER XXVII 
VESICAL FISTULAS 

Fistulas of the bladder may communicate with the skin, the vagina, adjoin- 
ing hollow viscera, or, rarely, with the peritoneal cavity. They may result from 
surgical procedures, traumas, or disease. The treatment varies with the location, 
the etiology and the environment of the fistula. 

Vesicocutaneous Fistulas 

Vesicocutaneous fistulas are usually situated in the suprapubic area and 
follow operations upon the bladder. They occasionallj'’ oceur in the groin, the 
perineum or in the genital region as a result of injury or of osteomyelitis of the 
bones of the pelvis. 

Delayed healing of a suprapubic bladder incision is one of the annoying 
complications of suprapubic cj'^stostomy. The incision may fail to heal and 
there is eontinuous drainage, or the wound may elose and open at varying inter- 
vals. Usually when the underlying cause is located and corrected, permanent 
closure will occur. The most frequent cause of persistent suprapubic fistula is 
obstruction. An overlooked prostatic mass, a stricture of the urethra, a foreign 
body, or fibrosis of the bladder orifice are the usual causes. Stones, diverticula 
or tumors are occasionally removed from the bladder and an obstructive lesion 
which is apparently insignificant is not corrected. A stricture of the urethra 
or stenosis of the meatus may have been overlooked if cystoscopic examination 
did not precede the operation. Constriction of the bladder orifice or dislocated 
portions Of the prostatic capsule may cause persistent drainage after supra- 
pubic fistula. The rapid formation of soft stones or foreign bodies such as por- 
tions of a tumor or small gauze sponges left in the bladder will result in delayed 
healing of the suprapubic wound. Healing is also retarded in contracted 
bladders and when the suprapubic wound becomes incrusted with alkaline 
deposits, A eystostomy in the presence of urinary tuberculosis is usually fol- 
lowed by a fistula which rarely heals until the principal tuberculous focus is re- 
moved. In a few cases persistent suprapubic drainage results from faulty sur- 
gical technique. The bladder may be sutured so that the mucous membrane is 
everted, or the bladder may herniate between the rectus muscles In other cases 
the incision may be carried too low, exposing the pubic bone, or the bone may be 
traumatized by too vigorous retraction, resulting in osteitis or osteomj^elitis which 
in addition to its other disabling features contributes to dela3md healing of the 
bladder. 

Gun.shot wounds or injuries of the pelvic bones maj’- re.sult in bladder 
fistulas cither as a result of dii’cct injiuy or from abscesses which rujilure into 
the bladder and are opened or rupture on the cutaneous surface or into the 
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rectum or \agina Sequestra from areas of osteonnclitis inaj penetrate the 
bladder, eausing c\tra\asation of pniulciit iiiiiic md p^Lnl^lall^ a \csitocut uicous 
fistula 

Treatment — Much time will often be saacd by a thorough examination of 
all patients with persistent suprapubic drainage The bladder should be 
examined for obstruetne lesions or foreign bodies and the condition of the 
kidncjs determined A stacreh infected kidnca, cspccialU if tuberculous, 
maj require treatment or remoaal bcfoic satisfactor> results pan be obtained 
Operatnc treatment c\cn for the relief of obstruction sbould be withheld until 
the bladder is as free as possible from infection Infection a\iU frequently 
respond aer\ rapidh to continuous inigitioii, which ma\ be earned out thiough 
a small catheter in the fistula with a catheter m the urethra for drainage If 
the urine is alkaline some mild aeid solution should be used for irrigation, 0 5 of 
one per cent acetic or Indrochlonc acid is quite satisfactors The infecting 
organism should be determined and appropriate internal medication admin 
istered In eases of protons and staphylococcus infection it is sera difficult to 
obtain an acid unne until the infection is under control Ulcers will heal more 
readily if lightly fulgurated Tins may be done through the cystoscopo If there 
IS no obstruetne lesion or foreign bod\ in the bladder, the fistula will often Jieal 
when the infection is cured 


\Nhcn these measures fail, tlic fistulous tract should be dissected out (Fig 
ol) and the bladder carefully sutured An incision is made, the center of which 
encircles the fistula Tlie fistulous tiact is dissected to tlie bladder and the scar 
i^siu is carcfulh roinoaed from the fiscia and muscles of the abdominal wall 
e peritoneum is usually drawn down and is often adherent to the scar tissue 
IS therefore wise first to expose the bladder below .and on the sides of the 
s u ous tract and to dissect xery closely to the fistula abo\c If the peritoneum 
w opened the margins of the pentoncal wound should be liberated from the 
a erent scar tissue and the peritoneum iinmcdiateK closed with a continuous 
\v u catgut When the bladdci is reachc<l, the fistulous tract together 
tissue IS excised The bladder is carefully examined, and if any 
imr o\erlooked, it is rcmo\ed If there is no intravesical bleed 

A n.m j closed in two layers of continuous sutures of chromic catgut 

anclf. earned down to the bladder and brought out near the lower 

non'.w^.u ® abdominal wound is closed b\ interrupted sutures of 

catheter K Urethral drainage is provided by an indwelling 

tissue at th enucleation of prostatie tissue or the excision of fibious 

should orifice in relieving obstruction intravesical hemorrhage 

suprapubiCdU should be packed with gauze and the bladder drained 


obstruction mil usualh heal after remotal of the 
Obstructm^ t,s.,,e transurethral resection of the 

follomng woslateclonn 0 ““'°? ‘^ose 

during a cvstoscarn.. ’ healing follows the dilatation accomplished 

ejstoseop.c exammat.on Pollomng transurethral removal of tissue 
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or a dilatation of a stricture a catheter is tied in the urethra for drainage and the 
fistula is thoroughly curetted. The bladder should be kept clean by frequent 
irrigations under low pressure and the catheter should be changed twice a week. 
Healing is usually complete in from ten days to two weeks. 

Kecent fistulas resulting from injury frequently heal by suprapubic or 
catheter drainage if adequate drainage is provided for the involved perivesical 
tissues. When the fistulous tract has become well organized it is necessary to 
open the bladder and dissect out as much of the fistulous tract as possible and 
close the bladder defect in layers The remainder of the tract should he thor- 
oughly curetted and perivesical drainage provided to the site of the former 
vesical end of the fistula The bladder should then be drained suprapubically 
If there is osteomjmlitis of the pelvic bones any loose sequestra should he re- 
moved and the bone curetted, with provision for adequate drainage 



Fig 351 — Ta\o Mews of specimens of suprapubic bladder fistula showing' (A) mucosal and (B) 

cutaneous surfaces 

Vesicointestinal Fistulas 

Communication between the bladder and the intestinal tract occurs most 
frequently because of inflammation or carcinoma of the sigmoid and rectum. 
Diverticulitis of the sigmoid is probably the most common causative factor. 
Trauma, either operative or accidental, occasionally results in fistula between the 
intestine and bladder. Frequently such injuries involve the rectum The in- 
flamed appendix occasionally becomes adherent to the bladder and eventually 
a communication occurs between the lumen of the appendix and the bladder. 
Pelvic abscesses sometime perforate into both the bladder and intestine, making 
a fistula between the two. Communication between the ileum and bladder 
usually results from tuberculosis of the ileum or from a foreign body such as a 
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nail or fish bone that sets up in lllflammltol^ pioccss in the ileum cuisiiifr it 
to become adlicrcnt to the blitldet, nnd finall\ perfontes the uall of both stiuc 
turcs and lodges in the bladder 

Attention is usinlh called to i \esicointestiml fistula h\ the passage of 
gas or feces tlirough the urethra If the bladder communicates uith the rectum 
there ma\ be uatcr\ stools, with \cr\ little mine jiasscd Ibrougb the urothri 
Tn some cases with a minute perforation a se\erc cjstitis maj be the onU mam 
festation of the fistula Tlic case histor\ is often of s alue in determining not onh 
the presence of a fistula but also its location Cancer of the rectum ot bladder 
IS usuallj known to exist before the appearance of a fistula fiom that cause In 
mj own experience two eases of sexcrc cjstitis occuiiing se\cial weeks following 
drainage of abdominal abscesses were found to be due to fistulas, one conimunieat 
ing witli the appendix and the other with the sigmoid 

The diagnosis is usualh made h\ csstoscopie examination When the fistula 
IS ^er^ small it ma^ be hidden bi the inflainmatorj leactioii and edema, and maj 
present the appearance of a bladdci tumoi A cistogram or a barium enema 
IS often helpful in determining the presence and location of a fistula 

Treatment — ■Vesieoiuteslmal fistulas rarel> heal spoiitaneouslj Those 
caused b\ extonial trauma, such as gunshot wounds oi fiacturcs, occasional!} 
heal Inflammatorj fistulas alwajs require surgical treatment If the fistula 
connects the bladder with the colon or rceliim, a prchminaij colostoma should be 
done and the bowel below the eolostomj kept clean by irrigations until tlie mflam 
mation has entiroh subsided, liefoie an attempt is made to close the fistula The 
intestine requires the major surgical consideration nnd frcqucntlj a portion must 
be resected because of multiple di\crtieuh, stricture, or a malignant growth 
When the bowel has been dissected from the bladder wall and proper!} disposed 
of, the fistulous tract through the bladder wall should be dissected out, romoinig 
all diseased tissue, and the wound carefulh closed in laiers with No 1 chromic 
catgut The bladder should be drained suprapubic ill} until healing is complete 
Rectovesical fistulas involving the lower half of the leclum are more satisfac- 
torih closed through the perineum w ilh an exposure similar to that for operation 
upon the seminal vesicles A prcliftiinan ejstostoinv should bo done 

A fistula involving the appendix rcadih heals after appendcctomv and 
drainage of the bladder 

Iloovesieal fistulas usuall> require resection of a portion of the ileum 
Fistulas resulting from carcinoma ate rarel} cunble The disease has 
usualh adv ancetl bev end the possibihtj of radical excision A permanent colos 
tom} will add to the patient's comfort and if the patient is not too debilitated 
X ra} treatment mav be liclpful 


Vesicovaginal Fistulas 

Vcsicosisiinl result md ftcqiienlli Irom a surgical iiiiurs or 

from pressure necrosis follouing prolonged difficult laboi The Madder mil 
mas be cut o. tom during a difflcnlt Instoiectomi, either abdominal oi saoinal 
itli siicli an iiijun , leaking occurs rather promptlj follon mg the operation nii 
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less the injury is recognized and the bladder repaired immediately. There may 
be delayed leaking when the bladder wall was included in a suture or was 
crushed by a hemostat. If the bladder becomes distended after immediate repair 
or if the sutures were not accurately placed, a fistula may result. 

Fistulas following labor are usiially larger than those resulting from sur- 
gical injury and in most cases result from necrosis. Occasionally the bladder is 
torn by forceps or by precipitate labor. In one ease that came under my ob- 
servation a laceration of the cervix included the bladder wall. 



Fig- 352 Fig 35.1 


Pig. 352 — Large vesicovaginal fistula The vagina is widely retracted and the cei\i\ 
pulled down by a heavy traction suture which gives good e.xposuic 

Pig 353 — The vaginal wall has been separated fioiu the bladdci, sulllcicntly flood to 
permit e.isj' approximation of the opening in the binddei The fiist low of fine kangiuoo ten- 
don sutui'es has boon taken, tinning the margins of the bluddoi wound inward 

Fistulas occasionally result from carcinoma of tlie cervix or bladder. Such 
fistulas occur more frequently from the radium therapy in an effort to cure the 
cancer than from the growth of the tumor. Cases have been reported in ivhich 
pessaries in the vagina have eroded into the bladdei. 
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Diagnosis — The diagnosis is I'arelj difficult A fistula of the bladder is 
the usual eaiise of jneontmence of iinne following a peli ic operation, parturition, 
or the application of radiunx for cancer of the eei\i\ Tlie possibihtj of a 
ureteral fistula must be remembered and excluded Coloitd fiutd such as a 
solution of methilenc blue instilled into the bladder Mill promptly appear 
in the lagina iilicn the tiio structures commumcate A csstoscopic examination 
IS helpful in locating the fistula and m determining its relation to the trigone 
and ureteral orifices If a defect cannot be seen in the bladder wall the ureter 
is the site of injurj This can be confirmed bj giiing mdigo carmine in 
traienously and Matching the ureteral orifices and the aagina On the injured 
side the dje Mill appear in the xagma, furthermore, it is usualh difliciilt or 
impossible to cathetenze the injured ureter 

Treatment — If an injury is recognized at the time of operation, the 
bladder should be immediately repaired and immobilized bv a urethral catheter 
If leaking occurs during con\alesccnee a catheter should be inserted and the 
bladder kept clean and cmpti Occasionally a small fistula Mill Jieal if the 
bUdder is not permitted to become distended Small fistulas (less than half a 
centimeter m diameter) surrounded b> healthy tissue Mill freqnentlj close fol 
lowing fulguration of the fistulous tract and catheter drainage A light current 
should be used, just sufficient to destroy the epithelial lining of the tract Vin 
cent O’Conor, yylio has reported excellent roults b\ this method, adyises that the 
fistula bt fulgurated from both ends and that the area be Kept drj bj drainage 
and posture The method is of particular saluc in small fistulas opening high 
up in the yagina 

Vesicotagmal fistulas rartlj heal ualhout surgical treatment The time of 
election for repamng the defect is six or eight Mceks after the occurrence of 
the fistula By- this time all deyitalizcd tissue has disappeared and the structures 
are not distorted b\ contracting scars 

Preoperatue preparation is essential If there is infection of the bladder 
or sagma, union of the tissues cannot be obtained Frequently the urine is in 
feeted and the tissues of the vagina and vuha arc eroded and encrusted The 
urine should be-made acid if neccssarj and the bladder and vagina frequentlv 
irrigated with Marm boric acid solution Crusts should be removed and 5 per 
i-tnt silver nitrate solution applied to eroded or ulcerated areas three times a 
Meek until the tissues ire in a health j condition 

Vesicovaginal fistulas are usuallj approached through the vagina with 
the patient m the lithotomv position Adequate exposure is important, and if 
tile vaginal orifice is narixnv, aecessibilitv is secured bv one or two postero 
lateral vaginal incisions Bj placing a large retractor in the vagina poste 
riorly and pulling the cervix downward and backward bv a tenaculum or bv 
a heav-j catgut suture passed through both lips of the cervix, the fistula can 
usuallv be brought well into view (Fig 352) If the fistula is small and its 
margins are readily opposed w ithout tension it maj be closed with interrupted 
sutures of silver wire or silkworm gut The mucous membrane is trimmed 
from the vaginal wall for a depth of about half a centimeter around the fistula 
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less the injury is recognized and the bladder repaired immediately. There may 
be delayed leaking when the bladder wall was included in a suture or was 
crushed by a hemostat. If the bladder becomes distended after immediate repair 
or if the sutures were not accurately placed, a fistula may result. 

Fistulas following labor are usually larger than those resulting from sur- 
gical injury and in most cases result from necrosis. Occasionally the bladder is 
toim by forceps or by precipitate labor. In one case that came under my ob- 
servation a laceration of the cervix included the bladder wall. 



Fig .S52 Fig 35S 


Fig 352 — Large vesicovaginal fistula The vagina i.s widely retracted and the ccr\l\ 
pulled down by a heavy traction suture which gives good exposure 

Fig 353 — The vaginai vvaii has been separated fiom tiie biadder, sufilcientiy freed to 
permit easy approximation of the opening in the biadder The fir.st row of fine kang.iioo ten- 
don sutures iias been taken, turning the margins of the bladder wound inward 


Fistulas occasionally result from carcinoma of the cervix or bladder. Such 
fistulas occur more frequently from the radium therapy in an effort to cure the 
cancer than from the growth of the tumor. Cases have been reported in which 
pessaries in the vagina have eroded into the bladdei. 
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Madder (I-i? 553) Tiu'? is Imued In a sccoiul ion of contimioiis sutures (Fig 
354) Tlic ^\ound m tlic \ igiiia is closed m two lasers, the fiist h'ci consists 
of interrupted mattress sutuies of Kangaroo tendon placed in an antcroposteiior 
line about a ccntimctci apart ind far enough fiom the nnigiti of the wound 
to hold the \agiml wall up to the base of the bladder llic esecss tissue is then 
trimmed awaj, and the margins of the wound are approximated b^ a continuous 
suture of No 1 chromie c itgut (Fig 355) If because of cxcossne scar tissue 
the sagmal flaps will not co\er the tntiic bladdct suifaee, the vagina should be 
lightlj packed with vaseline gaure and tlie wound will heal bj granulation 

A catheter is placed in the urctlaa for drainage and immobilization of the 
bladder 

Siicecss in the repair of vesicovaginal fistulas depends to a great extent 
upon accurate and complete elosmc and placing the sutures in hcalthv tissue 
The proper preparation of the wound and the iccurate placing of the sutures 
art often difficult hv tlic vaginal route wbcii the fistula is situated high up The 
approach is even more difficult if the ccivix Ins been lemoved For these cases 
the suprapubic tnusvcsic d appioatli is moit satisf acton 

With the patient in moderate Trendelenburg position and under spinal or 
general anestlicsu tl e bladder is exposed b> supi ipubic incision If the fistula 
is too large to permit the bladdci to be distended with an antiseptic solution ex 
posuiL will be ficilitatod In mtiodueing through tlic uiotlm a curved sound, the 
tip of which IS pressed upward against the anterior superior wall of the bladder 
Aftei identifvmg the bladder and stripping the peiiloneum upwaid sufficientb 
to permit ample exposure the anfcnoi wall of the bladder is grasped by Allis 
forceps on each side of the midline and mcis< d The incision is> extended upward 
and downward until adequate working space within the bladder li obtained 
Bleeding from the bladder wound is controlled bj sutuies or ligatures Bleeding 
from the margins of the wound can be ver' annojing while attempting to work 
withm the bladder cavitj Retractors aie then placed in the bladder and the 
fistulous opening i*, exposed (Fig 356) If the uietcnl orifices are near the 
fistula thev should be catbctcnrvd for prolcetion 

With a small sharp pointed I nifc an incision is made in the vesical mucosa 
surrounding the fistula and the mucous lining and scar tissue suiiounding the 
fistula are excised The opening will then be eonsiderablj larger than the 
original but the margins will he soft and pliable The line of cleavage between 
the wall of the bladder and that of the vagina is identified and the bladder is 
separated from the vagina until the margins of t)ie fistula can be approximated 
without tension 

The vaginal and bladder walls are then sutured separalch The vaginal 
will IS iieetssanU sutured first (Pig 356, A) The closure ma\ he made In a 
purse string sutuic or bj a continuous suture placed so tint the margins of the 
\agiual wound will be turned into the vn&un (Fig 357) If there is sufficient 
relaxation of the vagnnl flaps two rows of sutures should be placed Chromie 
catgut or kangaroo tendon mav be used m the vagina— I prefer kangaroo tendon 
Bleeding between the walN of the bladder and vagina should be carefully con 
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and scar tissue is removed until a healthy, bleeding surface remains. The mar- 
gins of the mucous membrane of the bladder need not be disturbed. After 
detennining the direction in which closure will produce the least tension inter- 
rupted sutures are placed. A tenaculum ma}’' be used to steady the margins of 
the wound. The sutures, of either silkworm-gut or silver wire, are placed about 
a quarter of an inch (0.6 cm.) apart, entering on one side near the freshened 
border in the vagina and emerging just beneath the mucosa of the bladder, then 
entering the other side just beneath the mucous membrane of the bladder and 
emerging on the vagina opposite the original point of entrance. The sutures are 
tied just tightly enough to approximate the tissues snugly without blanching 
Wound edges not approximated between the sutures are closed witli superficial 
interrupted sutures of catgut. 



Fig 354 Fig 355 

Fig 354 — A second row of fine Uangaioo tendon sutures lias been placed in the bladdei 
wall covering the flist layer in the lower angle of the vaginal wound the first ol tne ini 
lupted sutuies of kangaioo tendon has been placed 

Fig 355 — The completed opeiation The vaginal wound has been closed ''‘th ‘TflrnTjur. 
sutures of kangaioo tendon including all the laycis and a continuous sutuie of No 1 cnioi 
catgut, closing the margins of the wound 

When scar tissue prevents approximation of the margins of the fistula with- 
out tension, when the opening is irregular in outline or larger than one centi- 
meter in diameter, we prefer to dissect the bladder from the vaginal wall and 
close the wound in layers With a sharp-pointed knife and with scissors the 
scar tissue is trimmed from the margins of the fistula. The bladder is then dis- 
sected from the vaginal wall sufficiently to permit the margins of the fistula to be 
approximated ivithout tension. Occasionally the posterior surface of the fistula 
must be dissected from the cervix. If the ureters open at the margins of the 
fistula, their orifices should be carefully turned into the bladder when the sutures 
are placed. Sometimes it is advisable to split a ureteral orifice back about Iialf 
a centimeter. The bladder is closed in two layers. We prefer fine Icangaroo 
tendon The first .sutures are interrupted and turn the vesical mucosa into the 
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trolled befou the bladder «jll is sutured The biiddei >\aU is closed b\ inter 
rupted sutures of No 1 chromic tatgut atcuntelv pheed to includL the entire 
thiekntss of the bladder wall except the mucosa and to insert the mucosa (Fi<, 
35S) The margins of the nuitous membiane if not acciint£]\ approximUcd In 
these sutures mas be united In a continuous suture of fine plain eatgut 

A suprapubic tube is placed in the bladder for drainage and brought out 
at the upper angle of the suprapubic bladder incision TJie bJ-iddor nieision be 
low the drainage tube is closed bi two lasers of No 1 chromic catgut The hrst 
laier includes the uall of the bladder down to the mucous membiane Tlie 
Second lajer is taken through the superficial muscle fibers and reinforces the 
hrst A rubber tissue dram is placed to the space of Kct^uis and the abdomim] 
wound IS closed in lajcrs No 1 plain catgut approximates the muscles, No 1 
chromic catgut the aponeurosis, and fine chromic gut or silk nnitts the skin 
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Us 3»" -~The dcOct In the hlaiMer H4ll it closol with interrupteft sOturt'- of Xo 1 
t^hromlv ealBWt wh»«.h a\olil the mwetm 

he S55 — The mueous menthrane of the blaUdcr i closed w/th Jnterroi>tei} «uturps of 
fine plain calsot The blad Jer l« dralnel «uprapubkall> with a lar»,e tube which H renioxed 
and a catheter fastened in the urethn ten <1avs follow iR^ operation 

The suprapubic tube is left in plate about two weel s, when it is icjdaccd b\ 
a urethral catheter until the suprapubic wound has healed Bj this time, IS to 
20 da\s after the operation, normal bladder function should be restoicd 

The postoperatue care of the patient is a lei'} important part of the treat 
ment Absolute ind constant drainage is esscntiil after ans method of repair 
If the bladder is permitted to become distended oven once during the first few 
dajs following operation complete fulurc mi\ result Constant Mgdanee must 
be kept to see that the drainage tube is not occluded or kinked The importance 
of continuous drainage should be explained not onlj to the attendants but alco 
to the patient so that the least exidence ot bladder discomfort will be men 
tioned tuUil the unne is free of blood the catheter or drainage tube should 
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Fig 350 — Suprapubic exposure for treatment of vesicovaginal fistula. Insert (yl) slioiys 
the base of the bladder dissected from the vaginal wall and a purse-string sutuie tnadn to 
close the defect in the vagina The vaginal mucous membrane Is sutured with tlie patient in 
lithotomy position after the operation on the bladder is completed 
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SUIifilCAL TliBATlIENT OF URINARY TRACT DYSFUNCTION 
DUE TO DISEASE OR INJURY OF THE NERVOUS SYSTEM 

E Carl Bunts, M D , P A C S 

Cfimcnl Pioffs^or of Vrolooy, Vfdifiil College of yug\n\<^, Chief Uroloijy 'section, 
McCuirc r A Hospital rxchmond I iffliniit 

Neurogenic blidder, cord blntWci, '»ud other teinis ha\e been used to 
describe the d^sfuuetlon that oee\ns following injun oi lesions of the spin'll 
cord or brim These terms while being descriptiie are not entueh correct, 
IS the\ piedicite 'i diiect neuiogenie in\ol\ement of the bliddtr whetcas the 
disfunction results from in interiuptioii of the nene sitpph not uidj to the 
bhdder but also to the sphineteis and the abdomiinl and perineal imiscles 
Although definite improienunt Ins been made in the nnna^ciuent of 
these eases, especial^ since the idient of the cheinotheraiieutie and antdnotic 
prepaiations urinari tract complications aie still the puinati cause of diath 
in the patient who sui\i\es the uutial insult from disc ise or injut j 

Etiology —Am disease or iiijuii that causes intennption of the nscendmg 
01 descending nine pnthwaas in the hi am oi spinal coid mas lesult in some 
tape of bladdei dysfunction, manifested ba leteiition, oaerfloai incontinence 
and pseudo or true incontinence 

Diagnosis — The tape of bladder dasfunttion maj be predicted to some 
extent if the extent site durition and nature of the lesion is known In 
gcneial it maj be stated that an individual avith a lesion or mpirj aboae the 
sacral reflex are, avhich is located opposite the loaacr portion of the twelfth 
thoracic and first lumini aertebrae avill eaentualij deaelop a reflex iiladder 
and tlic patient with a lesion licloaa this lead dcadops an autonomous liladdcr 
(rig 'ISQ) 

Cystometry — Wliile not considered hv all to he nccessara in the manage 
meat of bladdei djsfunetmn ejstometra avilI enable one to deternuno niaiia 
factois usetul m treatment such as the pie&eiice or absence of sensation, 
tonieita and amplitude jnd numlitr of abortiae or emptjang contractions 
A simple, cominned castometne and tulil irrigation outfit maa be con 
stiucted inexpcnsiaclj ba materials aaaihble m anj hospital (fig 3G0) 
headings are obtained bj plating the Y tube at bladder lead and adjusting 
this tube with the manometer lube so that the zero mark is level with the 
svmplusis pubis of the patient Aftei closing Clamp I?, increments of 100 
c 0 of fluid (sttnlc water or 1 40 000 Zephiran Chloride solution colored with 
mcthvlene blue) are allowed to entci the bladder at a rate of 40 to 50 dmps 
per minute Clamp A is closed and after allowing time for the bliddtr io 
adjust to eath increnunt of fluid a reading is made This is the pnssne or 
4S5 
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be flushed out with saline solution under low pressure every two or three hours 
After the urine is clear, irrigation is unimportant. If drainage is maintained 
through the urethra the catheter should be changed every four or five days be- 
cause of the possibility of occlusion by deposits of mucous or inorganic material. 
The urine should be kept highly acid. 
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imoluntarj pressure The patient is then asked to strain and the reiding 
obtained is evpressed as the aoluntara or actiie pressure B\ plotting the 
difference hetiveen these t>%o cur\es, the \oidmg potential is obtained and 
according to J[uUeni\, maj be of benefit in predicting the prognosis 



Sphinctometnc readings ina\ be obtained b\ connecting a catheter, -which 
has been placed m the penile nrethri distal to the external sphincter, to the 
I'ater ejstometra shown in big 360 and determining the amount of pressure 
necessara to oi erconie the sphincteric resistance 
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o-q rorrol'ition of level of injiirj and nbnoinial tjpes of micturition. If dnmnpe H com 

IMK JoJ V^oiiei.i Mated level 
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Classification. — There are four i)rineipal types of neurogenic bladder dys- 
function, although many bizarre patterns of bladder activity which defy inter- 
pretation may be present. (Fig. 361.) 

The Atonic Bladder. — There is probabl.y never a complete loss of tone of 
the detrusor muscle if the bladder has not been allowed to remain overdis- 
tended for an extended j^eriod of time (Fig, 361A). Oystometric readings 
show sensation to be absent ; abortive, contractions are absent, capacity is in- 
creased, and residual urine is large. Symptoms that may be present are 
hesitancy, dribbling, and loss of expulsive force 

Examples : This type of bladder is present during the period of so-called 
“spinal shock” which always prevails for an indefinite period of time follow- 
ing injury to the spinal cord Conditions producing an atonic neurogenic 
bladder are syringomyelia, pernicious anemia, diabetes, arteriosclerosis, Pott’s 
disease of the vertebra, spina bifida with meningocele or meningomyelocele, 
and tabes dorsalis. 

The Autonomous Bladder. — This type of bladder (Fig. 36115) is the result 
of a lesion or injury which causes complete divorcement of the bladder from 
the central nervous system, and rarely occurs as a true type in injui’ies of the 
conus medullaris. The bladder contracts through its intrinsic nerve snppl.y. 
Sensation is absent, abortive contractions are frequent but of a weak charac- 
ter, capacity is variable, residual is high. There is difficulty in voiding The 
bladder is distended 

Examples: Lesion or trauma of the conus medullaris, cauda equina tumor, 
and nerve injury during abdominal-perineal bowel resection arc questionable 
examples. Surgical interruption by sacral neurectomy, anterior-posterior 
rhizotomy, or subarachnoid alcohol injection — all are used in the treatment of 
the inhibited neurogenic bladder and result in the development of an autono- 
mous bladder. 

The Reflex Neurogenic Bladder. — This type of bladder dysfunction (Fig. 
361(7), commonly spoken of as an “automatic bladder,” is the result of trauma 
or disease causing a complete tran.sver.se transection of the cord aboAm the 
sacral reflex arc Sensation is absent. Aboi'tive contractions are weak and 
frequent during the period of recovery from spinal shock but become infre- 
quent Avhen recoveiy is complete Residual urine Amries, depending on the 
genci'al condition of the patient, but is usually small in quantity. The avcU- 
Imlanced i-efiex bladder Avith inAmluntaiy Amidings at 1 to 3-hour intervals is 
to be hoped for, but a large percentage of these patients because of complicat- 
ing factors A'oid at iia-egular inteiwal.s, Avith immluntajy spurts of urine. 

Examples: trauma, neoplasm.s, po.stoperatiA'e conditions, A'iz., herniated 
nucleons jnilpo.si.s, cordotomy, folloA\dng .spinal anesthe.sia, Parkinson’s dus- 
ease. infectious transverse myeliti.s, multiple sclerosi.s, amjfirophic lateral 
sclerosis, and transverse mj'elitis resulting from rabies Amccination and 
tetanus antitoxin injection. 

77te aninhihilrd hladdei is a bladder (Fig, 36174) in which supraseg- 
mental control oithei- has failed t<t develoi) oi- has l)een interrupted. This re- 
sults in the bladder’.s beijig conti-ollcd through the .sacral reflex arc. Tt Avill be 
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vrocaine me mmlt iti the skin ilniifc the lateral bwrdoi ot eich rectus 
nitiscle from the lo^el of the uiiilMlitiii to tin svmph^sjs to block the operatise 
field Other mjcdioiis are unde along the proposed hue of incision ind 
dirtcth o\er thi simphisis The incision should be 7 to 0 eentimetcrs in 
length to ensure idequ ite esposurt It should extend fiom the s\inph\sis to 
the unibihcus in the inidluu The liliddci is distended "ith ftuid tnrough a 
urcthial citlutcr until it is jialpahle in the opei attic hchl It is identified 
throvUnh the tiansparent tissue supeificiil to it hi its oblifiue muscuHr hbtrs 
and promiiicut hlood vessels It i** exposed first in the niidhnc about one iiiih 
abo\e the simphisis The fransieise leflpction of the peiitoncum can bi felt 
hetnecn the upper and middle thirds of the lesuil Imlgt Nosocam ni 0 5 
per cent solution is injected into the liladtiei u ill hetoti fuemg the faseia 
and pentoneuni tiom it 

The l)la*ldei is exposed latei iMs to AccomimuHte i second lou of sutures 
in its s a!! it tht tune of elosiiu It is then gnsped ahocc with temcula and 
emptied through the urethial catheter Tht 'csicil incision is made high and 
is from 4 to (1 cmtinutcis m length 

The lumen of the hladiler IS next c\aniinc<H«u stones A No .^4 I Perzei 
cithftor IS mvcitcil The bladder wall i-s «h»s<d with a tio'ihle Inei of plain 
catgut sutuies whnh pass thiou{.h the mucosa but do not close the wound 
tif;htlj around the catheter This adov s i space foi urmuj drainage, in 
case the tube becomes occluded A suture of cbiomie catgut placed thiough 
the greater thiekness of the bluldei will abdominal muscles and fascia 
ipposes these strnetures and sepaiates tht pciitonciim fiom the Ih/zei catheter 
The fasciae of the ahdommd muscles me approximatid with interrupted 
stitches of chromic catgut A tt ntimetor of open space is left above and below 
the Site of the catheter The skin is clostd with luteiiujited sutuies of silk 
worm gut The wound is di.anied ueii the site of the tube and alsci midw n 
between the tube and the biwei end of the wound 

A hi(ij) m tht di linage tubing which his been filled with fimd, ]uevents 
leakage of air into the bhddcr iiid jirosides enough suction to keep the area 
around the tube drs 

Tralbei uiges that the ijstostomv tube be left m the iiladdcr at a level 
which prtienfs its imiungenmnt on the unnarj trigone Ifo also recommends 
that the tube be biought through the upper end of the bladder m an oblique 
course to tht sKin Healing is then nioit iipid once the tube is icmoved 
This high location of the tube enables the operator to icopen the hi older 
sifclj if it bcioiius ueiosvU} The sums tract lies between the old iiieisiun 
and the )>entoneum and protects the lattei fioin surgieal injurv 

A Puirose dram can be jnssed alongside the supi ipubm eathetei into the 
spate ol Ihi/nis If the patient is to Jn ninhulatoiv immcdnteh aftei sur^erj 
or It spastie s()7urcs are presint, two stwv siiHiics of silver wire, which include 
inuvtli f/se/a .md shm shmdd he left m pi ice for two weeks These prevent 
henna and dehiscence of the woiiiid 
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noted that the bladder responds to a minimal amount of fill, sensation is 
present, cajoacity is reduced, abortive contractions are strong and frequent 
Symptoms produced are urgency and a precipitous type of urination, produc- 
ing a pseudo type of incontinence ; difficulty in urination and retention are less 
common symptoms. 

Examples . The completely uninhibited bladder is the bladder of infancy. 
The incompletely inhibited bladder is seen in some patients suffering from 
enuresis and is probably the result of failure of the development of the in- 
hibitory centers. Acquired causes are cerebral vascular accidents, trauma, 
tumor, meningo-vaseular syphilis, multiple sclerosis and following prefrontal 
lobectomy. 


Care -of the Early Neurogenic Bladder. — In the early treatment of the 
neurogenic bladder our main concern is the relief of urinary retention by 
drainage and the prevention or holding to a minimum bladder and other 
urinary tract infections, by irrigations and other therapy. 

Methods of Drainage . — Constant indwelling catheter drainage is the metliod 
of choice when po.ssi]Dle. A No. 14 or No 16 F Foley catheter is inserted, 
preferably before mj’-ogenie damage occurs One advantage of iTrethral 
drainage is that the bladder is allowed to act as a single, physiologically func- 
tioning unit, as there is no break in the continuity of the bladder musculature. 
Also, rehabilitation is .shortened, as extra time is not needed for healing of the 
.suprapubic fistula. In mo.st patients who have had prolonged cystostomy 
drainage, it is neee.ssary to increase the capacity of the bladder following dis- 
continuance of drainage. In a survey made by us, in which we compared the 
end results of bladder function following urethral or eystostomy drainage, we 
noted that pooidy functioning bladders were found more often a7id vesico- 
ureteral reflux was present in almo.st tAvice as many of the patients who had 
drainage by ey.stostomy tube. 

Among the disadvantages of continuous urethral catheter di’ainage is the 
high incidence of periurethral infection, with absce.ss and divei’ticula forma- 
tion. These can be held to a minimum if gentlene.ss and aseptic techniques arc 
rigidly ob.seiwed Avhen introdxxcing a catheter of small caliber (No. 36 F.). 
Keduetioji of the angulation of the urethra in the region of the penoscrotal 
junction by taping the penis back on the abdomen has been found to be hel])- 
fiil in the prevention of these complications. 

Svprapuhic Cystostomy . — This procedure is indicated whenevei’ di’ainagc 
of the bladder by urethral catheter is impractical. Lack of facilities for close 
observation and nui'sing care is the commonest reason for its use Other in- 
dications ai'e incontinence in the female, periurethritis. ])eriui-ethral abscess, 
and epididymitis unafi'ected by ehemothcra])y or aiitibiotics. However, by 
usin"’ a small (No. 38 F.) urethi-al catheter, Avhich can be kejxt draining con- 


stantly, ey.stostomy can often be avoided. 

The technique has been discussed by Boyd. In lesions of the thoracic 
cord, no anesthetic agent may he necessary. Jf sitpra/nihic sen.sation exists, 
the procedure can be done under local anestliesia. Two injections of 2 per 
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rlnthm, ^Mth the occurrence of emptMUf; contractions uitli the simc amount of 
ftU The catheter is then cHnipcil off tiom 1 to 3 Uoius fox ec\eral ilais, afici 
which time It IS rcnioicd Fortunatcli, most piiaplc^ics Inie some warmngr of 
an impcndinri emptiuiR oontiactioii In the pntiont with a low Itsion (below 
<T 8T1 thete isw sas.uc sensation m the lower alKlomcn when tlie bladder eapieiti 
IS reached The patient with a hi};li lesion (C4 to T7 T8) will not haic the sense 
of fullness m the suprapubic aiea, but 'lutononnc ncnoiis si stem manifestations 
(pressor cffcctsl, such as sweating, ehillhUins, hot or chilK sensations, or head 
ache, w ill be present when bladder eapaciti is reached 

The patient who knows his bliddtr capaciti and will regulate his fluid in- 
take ma\ hi interprttinit the miclnntional reflev initiate a nflex empt'inK 
contraction hj pressure oicr the lower alHlomcii and thus aioid incontinence A 
considerable number of patients will continiu to Ime stress incontinence oi m 
continence while asleep The foinier iiiaj he controlled bj a li};ht weight 
nrinal, and the lattci b\ taping a condom to the poms with the closed end 
punctured and taped to a dr linage tube 

The majorit} of patients handled in the manner described will de 
lolop a balanced bladder if a true prostitism is not present On occasion a 
w ell functioninj, bladder mai re\ ert hack to iinbal met because of complicating 
factors such as bladder calculi infection decuhiti am] poor mitntion Ke 
training will then lie netessarj A smallci miinhei mai not obtain a well 
balanced bladder and other methods must he used 

Drills — Parasimpathomimetic drugs such ns uroclioline, itreehoM Donl 
and Furmethidc mai produce temporan response m the patient with weak 
detrusor muscle contractions and b<i\c their greatest use m conditions of a 
temporan nature such as stimulation of the detrusor following pohic or rectal 
surgon 

The parasimpathicohtic or anticholineigic preparations suth as itiopino 
and Banthine or pro Banthine haic been found In Lapides and Dodson, dr, to 
haio a beneficial effect b% blocking the p iras\ mpathetie ganglion in the patient 
with an Uninhibited bladder such as seen m multiple sclerosis, posteercbral 
I asailar accidents and postceichral leukotoni' 

Presacral Neurectomj — Interiuption of the sj mpathetie fibers in man 
results in sen little alteration oi the bladder ph\siolog\ No change has been 
noted m bladder function following remoial of the hjpogastric plexus and 
nenes for the relief of pehic pain m the female patient 

Pudendal Bloch or Neurectomy — dmbalanct of the bladder ma> be louncl 
to he due to the presence of a spastic external sphinc ter and peh ic musculature 
tomhined with weak detrusor contractions The bladder irnj be brought into 
balance bj pudendal hlocl , which is earned o\it bs placing the patient face down 
with the lahJe shghth broken and tilted forward A regulation size spinal 
ni.».dlc IS introducetl at the mesial border of the isclmim for two to four centi 
meters and then tilted toward Alcoek’s canal and pushed slight^ forward, and 
2o to 10 c c of Noi o( am, one jicr cent, is injected into and around the nen e 
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Two weeks following eystostomy the catheter is changed weekly. Later 
the bladder capacity is maintained at 300 or 400 c.c. by daily stretching. 
Irrigations should be performed at least twice daily in the prone position to 
wash exudate from the base of the bladder. 

Perineal urethrosiomy performed as described in Chapter XXXIII is very 
useful in the diversion of the urinary stream for treatment of urethral complica- 
tions, this being especially true if the patient has formerly undergone eystostomy 
drainage. It does not prevent the development of genital sepsis 

Drainage by intermittent catheterization is only mentioned to be condemned. 
This procedure was used in World War I with disastrous results due to un- 
controllable urosepsis. 

Manual evacuation b.y the Crede pressure still has a few advocates who use 
this method in the acute phase of neurogenic bladder dysfunction. This 
method requires the presence of trained personnel at all times and may prove 
to be dangerous in the presence of bladder infection or obstruction. It has 
been found to be very beneficial in the handling of the sensory paralytic 
bladder of tabes, and the hypotonic autonomous bladder with weak expulsive 
force and a high residual urine. 

Methods of Irrigation. — The manually controlled type of intermittent 
irrigation may be carried out by an attendant, relative, nurse, or by the patient 
if he has the use of his hands The apparatus illustrated in Fig. 360 may be 
used by closing Clamp C and first opening Clamp A with Clamp B closed and 
letting the desired volume of fluid (200 c e to 250 c.c ) enter the bladder. 
Clamp A is then closed and B opened to evacuate the contents of the bladder. 

Tidal irrigation or drainage, if properly controlled by competent personnel, 
is said to result in the earlier development of a reflex type of bladder. The 
principal objections to this type of drainage are that it confines the patient 
to bed for longer periods of time, air-trapping within the tubes takes place 
quite often, and the bladder fails to empty completely. 

Referring again to Fig. 360, it is only necessary to place a No. 22 gauge 
needle in the small piece of rubber tubing at the top of the tube used for 
cystometric readings; the tube loop is then adjusted to such height as previ- 
ously determined by cystometric studies and Clamp A is opened to allow 
30 to 40 drops per minute of fluid to enter the bladder. Solutions that may be 
used are sterile water, Zephiran Chloride solution 1 40,000, boric acid, acetic 
acid, or weak buffered organic acid solution, viz , Suby’s or Albright’s 

Care of the Chronic Neurogenic Bladder. — ^After the period of spinal shock 
has passed, during which time the bladder has been constantly drained, there 
are four objectives that should be met if we are to obtain the ideal neurogenic 
bladder first, the establishment of urethral voiding; second, a bladder with 
sufficient capacity to act as a reservoir, and this with consistency; third, a 
bladder that will completely empty itself Avith little or no residual , and fourth, 
a sufficient degree of control to avoid incontinence. These cbjectii'es may be 
facilitated by using one or more of the following procedures. 

Bladder training as advocated by Munro consists of the routine use of tidal 
irrigation, Avhich in many instances results in the bladder’s developing a regular 
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m^m as tllc^ ire nccossm to imlnte in cmptN uifr tontnction, tins bein^^ 

cspccialh tnie m tlit patient who Ins an autonomous bladder following sacial 
refles. arc mtcrruptinu Lnder no iircunistinee should the s''cial rofle\ arc be 
elumnated m the patient who has ,i functioning refits bladder The subject 
should alwass be foicwaruod of the possibihta ot the loss of penile crottions 
Although Bors repoits 18 of 24 patients deiclopod lolmitaia mictuiition with 
little or no residual m patients who had oomplete ccr\ ical ot thoracic lesions, it is 
rather difheult to undeistuid liow a patient with the loss of ibdominal mustlc 
contractions and the possible loss of the use of the uppoi extremities, with an 
autoiiomnus bladder produced h\ alcohol iiiioetion can deiclop i “\oluntarv 
niicturition” and “loid c\era two liours h\ the clock, with little oi no residual 
urine ” Our permanent lesults in 19 jiaticiits ha%e not heen so faaorable and 
onh 3 can bo said to hate had a t.ood lesult These 3 iiaticnts had lesions of 
the lowpi thoracic cord and transuufliial icscctioii of the bladder neeb 
Brcndlcr ct al report the disappearance ol icsieourclcial refluN m ') of 12 
patients in aihom thej peifoimed antenoi postenor rhirotnma llutcli state‘s 
that there is a lessoning of the dcgicc of hadroureter and hadionephrosis and 
decrease m the caliber of bladder trabeculations in those patients aaho have 
had the sacral iefle\ arc mteriupted 

Sacral Block and Neurectomy — It has been noted tint in ccitain patients 
who do not have bladder nock obstruction lesidual urine persists iti the 
presence of a hjp^'itonie tv pc of bladdei This has been attributed to ill 
hibitorj impulses being present in the sacral loflcx .aic B^ ehmuiation of 
the sacral leflex irc a true autonomous bladder is produced and if the ab 
clomiiial inusele nerve supplj is intact, residuil mine nnj be eliminated 

Sacral nene hlorj is accomplished b\ the injection of Novocain, bilatorallv, 
info either one or a combination of the social roots Data aie obtained bv 
evstometrv and sphmttometr% bcfoic and subsequent to the block 

Sacral ^e^^r€cio}ny — Sleirowskv ctal describe sacral iieiucctomj as follows 
Trior to the operation medics arc placed in the foramen, skm markings aie 
applied with the neidles in place and eliocke<l bv \ raa to confirm tlic position 
of tlie nuluidud foramina A longitudinal skin incision is centered o%or the 
middle sacral crest Superiorlv it extends to the level of the posterioi superior 
iliac spine The inferior lioundan corresponds to a point one centimeter below 
the sacral coiima The incision is then earned through the posterior laacrs of 
the lumbodorsal fasoia to the middle sacral crest which is toimed In the sacral 
spinal processes Tlie teiidinions origin of the sacrospnialis muscle is sharplv 
sesered from the sacral spinous processes the use of a chisel or a sharp 
periosteal eUiator the sacrospmalis and the multiRdus arc dissected sub 
pcriostealh so as to expose the doisal surface oi the sacrum In doing so, the 
articular crest is encountered hiliteiallx Between the littci and the lateral 
sacral ciost the four sacral foiainina irc found It is, therefore necessart 
to retract the paraspinal muscles to the lateial saoial crest 

Tlie dorsal suiface ot the posterioi sacral forimina is coseied bv a thin, 
ligamentous tl^suc On the fittv tissue beneath this ligament niinieious 
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Pudendal neureciomy as described by Huggins and others is performed as 
follows • Under local or sacral block anesthesia an oblique incision is made from 
the lower part of the sacrum to the tuberosity of the ischism. The gluteus 
maximus is split and retracted The underlying sacrotuberus ligament is 
identified and sectioned. The fat of the ischiorectal fossa is exposed by 
opening the next laj^er, the obturator fascia. The internal pudendal artery 
lying next to the nerve can usualU’’ be jialpated along the medial surface of 
the tuberosity of the ischium. The nerve is picked up and sectioned after 
stimulation. 

Although there has been improvement reported from simple block and 
pudendal neurectomy by Bors, Huggins and others, it is our opinion that until 
further series of cases are reported Avith permanent faAmrable results, neurec- 
tomy Avill be found to be rarely indicated In a study of 17 patients in Avhich we 
thought the procedure might be indicated, improvement was noted in tivo patients 
with incomplete lesions who were ambulatory, without the use of artificial aid, 
following Novocain block alone. Neurectomy ivas carried out on one patient with 
a favorable re.sult. 

Spinal Anesthesia, Subarachnoid Alcohol Injection, Anterior-Posterior 
Rhizotomy. — By these listed procedures an ujiper motor neuron lesion is eon- 
A’’erted into a lower motor neuron lesion 

In analyzing the underlying reasons for the failure to develop a better 
bladder in 69 of 170 patients, we found that spasm ivas the probable cause iu 
31. In all of these patients, the lesion ivas located in the cervical or thoracic 
cord. Transection of the cord below this lei’-el rarel}’' results in spasms. It is 
believed that the bladder imbalance that results is due to extraneous impulses 
entering the sacral reflex arc and causing emptying of the bladder, not de- 
pendent upon the amount of fill 

Spinal Anesthesia — Before a permanent procedure is to be carried out. 
spinal anesthesia with Novocain injected into the second lumbar interspace will 
establish evidence of the effects to be expected. 

Rhizotomy is used primarily for the control of skeletal spasticity, especially 
in those in ivliicli rehabilitation is being delayed because of flexion deformities 
(and disorders developing secondary to such defoiaiiities) . In the patient who 
has an unbalanced bladder the sacral roots, both anterior and posterior, must be 
sectioned, as it has been found that control of the skeletal muscular spasm of 
the extremities has no effect on bladder contractions 

Subarachnoid alcohol injection maj'- be substituted for anterior-posterior 
rhizotomy, as it accomplishes the same result, and it may be especially useful 
in the patient who has deciibiti located near the operative field or who has such 
extreme flexion deformity that positioning for operation is impossible 

Procedure : After it has been determined tliat the bladder ma.y be brought 
into balance, by testing with spinal anesthesia, 10 to 15 e.e. of absolute alcoliol 
is injected into the second or third interspace. Tlie patient is maintained ui 
Trendelenburg position for 24 hours. In performing subarachnoid alcohol block, 
it must be kept in mind that the nerve supply to tlic abdominal muscles must re- 
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reported t stiies of piticnts subjected to resection of the bladder nock "We 
ha^c carried out tnnsurothial loseetion 210 times in 1G7 patients aiuoii}' 860 
paraplegics (194pereent) a\itliout inoitahlj Results haae been fiaorable m 
83 jier cent of oui patients It is piobabls the best single means of com crting 
an imbalanced to a b danced neuiogemc bladder 

Surgery of Complications — Renal and hreUral Calculi The paraplegic 
patient tolerates surgers of the urmnr\ triet wciusualli well This is prohabh 
due to the deielopment of an cfTcelnc resistance to the common infecting organ 
isms present in the unnan tract of all paral\7cd patients There is icn little 
difTcrcncc in surgcri for uppci iiriiiar\ tiact calculi in the paraplegic and in the 
normal indiiidual and if surgtn liecoiiies ncccssari it is earned out as de 
senbed m Chapter XI (Renal Calculi and Their Treatment) Chapter XVIII 
(Surgical Approach to the Vreters) and Chapter XXT (Uicteial Calculi and 
Their Treatment) 

Although the suigical pnncipks for the management of upper utmar\ tract 
calculi are the same for the paraplegic as for the normal indnidual, there arc 
soAcral points that should bo emphasized in applsmg these pniiciples in the 
paraljzcd patient As sMiiptoms arc rateh present in the paiahzcd patient 
one must depend upon the routine nso of \ tajs uith the immediate emploj 
ment of evcretoij uiographs m the patient who desolops a feser of unde 
terminod orifein Coiiser\ation of renal tissue is of paramount impoitancc in 
the paraplegic because of the higher meidenco of recurrence of calculi 
Surgeis for remosal of renal calculi not causing obstruction should be post 
poned where possible until the patient is no longei confined to his bed as this 
IS one of the main factors in the foimation of renal calculi Hj pei calcinosis 
present to some degree in all paraplegics, is another of the factors in the pro 
diictiou of calculi but is probablj onij incidental, and without the presence 
of stasis and infection would not be of major eliologic importance The use 
of calcium ion combining gels with a low pbosphatic diet has not been found 
to be particulaih beneficial m the paiaplegie with calculi The same state 
ment nnj ])o applied in the use of bjahironidase for the preaention of recur 
rence, or for dissolution of renal calculi m the paraplegic Infection niaj be 
combatted bj the forcing of fiuids and the use of chemothoiapeutic prepara 
tions over a period of months, with rest periods eierj few weeks Antibiotic 
pieparations should onh be used in the paraplegic who deidops a febrile 
episode due to unnar> tract infection that does not respond to the ehemo 
therapeutic preparations 

Bladder Calciilt — Tlic incidence of the foimation of the “egg shell” tape of 
calculi is high, and m mam patients this tape of stone will not be seen on 
■s ra\ A patient who has signs of bladder irritahilits sliould ln\o a Msiial 
mspcction of the bladdci The laigc majonts of sesicil calculi inai Ih lemoied 
with a Lowslci grasping forceps intiwliieed thiough a usoctoseope sheath 
kargei calculi are rcmoied as described in Chaptei XXV (Smgieal Approach to 
the Bladder) 
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branches of the lateral sacral artery are encountered. These branches must 
be cauterized. The sacral foramina are enlarged with a punch, both medially 
and superiorly. Care is taken not to enter the dural sac. The nerve can 
easily be grasped with a nerve hook, and should be pulled clearly into view to 
avoid possible injury to the rectal wall The nerve is then severed between 
two silver clips. Gelfoam is inserted in the sacral foramen. As man}'’ nerves 
are cut as has been determined preoiieratively by Novocain injection. Closure 
is performed in individual layers with interrupted sutures of medium and fine 
black silk ” 

In carrying out differential sacral block in twenty-five patients, we have 
noted that the third sacral is the principal nerve involved in micturition 
Only those patients who under the influence of differential Novocain block 
show increase in bladder capacity, decrease in bladder and sphincter tone, and 
ability to void automatically with little or no residual urine should be selected 
for sacral neurectom}'’. Bowel and sexual function may be improved follow- 
ing the procedure. 

Transurethral Resection of the Bladder Neck. — In 1935, Braaseh and 
Thompson first advocated resection of the hypertrophied or spastic vesicle neck 
in the imbalanced bladder. Subsequently, Emmett described a balance of 
power existing between opposite forces, namely the detrusor for expelling 
urine and the obstructive urethral orifice resisting the expulsion of urine. 
Although there is still a difference of opinion as to the presence of a true, 
mechanical obstructing factor, Orr et al. state that the elimination of the 
urethral orifice resistance by resection is due to destruction of the nerve end- 
ings There can be little doubt that a high percentage of patients are benefited 
by resection, whether it be due to the remoA'al of true hypertrophied tissue or 
to elimination of spasm of the internal orifice 

Transurethral resection is carried out under Pentothal anesthesia, although 
sensation may not be present After gentle dilatation of the urethra, a No. 
24 F. resectoscope sheath is introduced, followed by the Avorkiiig element 
Late complications of hemorrhage and infection are minimized by using a 
high cutting current Avith spot fulgm-ation of bleeding points. Multiple pieces 
of tissue are remoA'ed, beginning in the base distal to the ureteral meatuses. 
Resection is continued around the entire circumference of the bladder neck in 
an attempt to remoA'e the entire bladder neck and not to remoA'e a Avedge or 
cany out a “tenotomy,” as some liaA'e adA'ocated. Resection must be carried 
doAvn to the A'erumontanum, as remoA'al of the bladder neck alone may result 
in obstruction from a minimal amount of tissue near the A'eru made prominent 
by resection of the bladder neck Tissue fragments are eA'acuated from the 
bladder and a No. 16 F. Foley catheter is left indAvelling for three to sca'cii 
days, after Avhich time the patient is giA'en a A'oiding trial. Repeated resections 
are at times necessary It is not necessary that obstruction be observed at 
the time of cystoscopy. A ]ier.sistently high residual urine Avith cystomctric 
recordings of efficient detrusor actwity proA'ides sufficient indication for opera- 
tive intervention. The over-all results have been excellent in those Avho have 
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ilntip-is J)lob^bl^ take iiluo becaiist of the foniution of tnbceulai batuls 
which foim i» all intieiits with ncuiojieiuc blaclclci niul .lie picsent in se\eie, 
chronic infection oi obstuiction it uul below the bladilii neck 

John A Hutch, while a iiHiiibei of our uiolofjical staff, deMSOil an ojieia 
tue procedure designed to conect this defect The opeiatmn has three jnin 
ciplos fiist, the attnchimnt of the uietei to the tiifrone is prosenod, second, 
a lonp, intra'esical uretci is loiisliueted, and third, the postidated defect in 
the bladder wall undci the intiaaesical uietci is lepaiied Piior to the do 
lelopnient of this procedure, re implantation of the meter had been unsuccess 
fill in oiir hinds The piotcdnie to he desciihed has prciciitod ieflu\ in 22 of 
2") intients, with no lecutienees up to i period of 4 \eais following siirgen 





1 , 362 — The lntra%eslcal ureter is free<t from the Uetru* 

nLi. attachment to the trigone The defect m the bladder 
the w'* ureter An anchor suture >s taken betuec 


■ fibers except In the region 
1 l« closed under the newly 
the wall of the ureter and 


Operatue Pioccdnrc — Preoperatn eh a No G pohtintl ureteral cathetci 
passed cjstoscopicalh and after the patient has been {jnen an inhalation 
anesthesia a midlino siipiapubic or Chemet transterse incision is made and the 
Watlder esposed The peritoneum is reflected upwaid from the anterior siir 
face of the bladder and modialh from the lateral abdominal wall There the 
distal one third of the interted ureter is e\posed Tlie ureter is then dissected 
ownwaid until it can be seen disappearin'? into the bladder wall The dis 
^ection of the ureter is earned on throti{,h the bladder wall on the aentral and 
lateral surfaces (Fig 3G2) 
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Suprapubic InstrumerLtal Litholapaxy, — Calcareous material or stones can 
be removed through the well-established sTiprapubic siniLs by cystoseopic in- 
struments. Low.sle 3 ' utility forceps and the McCarthy panendoseope are use- 
ful for this purpose. The suprapubic catheter is removed and the panendo- 
seope inserted. If ane.sthe.sia is nece.ssary, 2 per cent procaine is in,jected .super- 
ficially into the sinus wall, and 30 e.c. of the solution is instilled in the bladder. 
After 10 to 12 minutes, the panendo.scope is in.serted and the stone identified. 
The bladder is then washed free of exudate. The Low.sley forceps are next 
inserted and the calculi crushed under direct vision. It may be necessary to 
iLSe the panendoseope intermittently for irrigation, to en.sTire good visualiza- 
tion. The concretions are usually friable. The fragments are then removed 
instrument ally. Care mu.st be taken to avoid injurj’’ of the mucosa vdth the 
.jaAvs of the forceps. The fragments .should be small enough to pass through 
the .sinus tract Avithout seA'ere abrasions of the granulation tissue. The STipra- 
pubic catheter is reinserted, and irrigated after turning the patient completely 
onto his abdomen. Small particles lying in the region of the trigone are thus 
remoA'ed. Surgical lithotomj' can be frequently aA'oided in these cases. 

Surgical Closure of Suprapubic Fistula. — Cystostomy AA'ounds fail to close 
in some patients primarily because they haA'e been improperly performed, the 
tract haA'ing been established just ahore the symphy.sis pubi.s. Other factors 
that may be present are the deA'elopment of a fibrotic, epithelized tract, the 
presence of infection at all time.s, and a “neurogenic factor’’ coupled Avith a 
diminution in tonicity of the abdominal musculature. The seriousness of this 
complication Avas manifested to us Avhen tA\'o deaths occurred on our service 
in Avhich post-mortem examination in each rcA^ealed that only the distal portion 
of the .sinus had healed and the unhealed, fibrotic barrier of the unobliterated 
.iusta A'esieal portion Avas OA'ercome. re.sulting in fatal peritonitis by direct 
contiguity. 

In repairing the fistulous tract, it is dissected out do^vn to and including a 
cuff of the bladder, and the defect in the bladder AA'all is closed by interrupted 
chromic 0 catgut in tAA'o layers. The abdominal AA'all is closed in layers, u.sing. 
in addition, a continuous mattress suture of fine .stainless steel through the 
anterior rectus sheath. A Xo. 16 F. Foley catheter remains indAA'elling until 
the AA'ound is aa'bII healed. 

Plastic Repair of Vesicoureteral Reflux. — ^Probably the mo.st serious of 
all complications inA'olA'ing the urinary tract in the paralyzed patient is A'esieo- 
ureteral reflux. Of 17 deaths on our paraplegic serA'ice from urological causes. 

.9 AA'ere due to reflux and its complications. Although there has been a slight 
decrease in the incidence of reflux since the adA'ent of antibiotics and more 
skillful surgical care, aa'c haA'e obserA'ed 130 patients AA'ith reflux in a total 
of 854 cord imiun,' or disease patients admitted to our hospital .since April. 


1946. an incidence of 12.8 per cent. 

Ve.sicoureteral reflux in the paraplegic is probably the result of analomica! 
chances Avhich take place around the ureteial orifice, resultinc in a loss of 
supporting musculature behind the intiavesical ureter. These anatomical 
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clnnsis plob^blJ tibc place bttuise ol the foiiintiim of tiabcailai hands 
ninth foim in all piticnts nith nemoKtiiic bhcliloi nml aio picsent m sea ore. 
chromt infeetion 01 obstincti'm it tml beloaa theblacWit neck 

Tolin A Hutch, nhile i member of our uiolosical stafT, tloaised an ojieia 
tiae procedure designed to coneel this defest The cipeiatuni has thiee pnn 
ciplcs fiist, the attachment of the meter to the trigone is piescraed, second, 
1 long, intr.aaesieal uretei is tonslructed, and thud the postulated defect in 
the bladder avail undei the intiaiesital uretci is Kp.med Piior to the de 
aelopment of this procedure, re iiuplaiitation of the ureter had been unsuccess 
ful m our hands The proctduic to be dcseiibed has pieacntcd relliix m 2i of 
2') patients avith no teeuticiiees up to a peimd of 4 scirs followin'; surgeia 


j 



• Intravesical ureter Is frtpil from the detrusor nberi except in the ref,ion 
The defect in the bladder >\all is clo<e i under the newly 
i anchor suture !•» tahtn bet«^een the wall of the Ureter and 


Operatiic Piocedure — PrcopcratucU a No G pohainal ureteral eathetei 
IS passed ca stoscopicalK and after the patient has been giaen an inhalation 
anesthesia i mullme suprapubic or Chemea tnusaer^.e incision is made and the 
bladder exjiosod The ptritoneuni is reflected upavard from the interior sur 
taee of the bladder and mediallv from the lateral abdominal wall There the 
distal one third of flic maerted ureter is (\posed The ureter is then dissected 
do«nu ttxl until it can be seen disappcaimg mto the bladder wall The dis 
section of the ureter I's earned on through the blulder aaall on the aentnl and 
lateral surfaces (Fig J62) 
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The bladder is then opened either longitndinallj or in a transverse direc- 
tion, exposing the plastic ureteral catheter as it disappears through the nreteral 
orifices. The bladder mneons membrane is then incised along the course of tlie 
intramural ureter and the dissection of the intramural ureter is then com- 
pleted in such a manner that the entire intravesical ureter is freed from the 
detrusor fibers except in the region of the attachment of the ureter to the 
trigone. A small Babcock clamp is used to pull two to three centimeters of 
the ureter into the bladder. The defect in the bladder wall which was piv- 
duced by the dissection of the intramural ureter is closed under the newly 
created intravesical ureter with two to four 0 chromic catgut sutures. These 
sutures should include the bladder mucosa and muscularis An anchor suture 



Fig^ 363 — The ureter, after exposure in its Io«ei thud, is dissected downward until it 
can be seen disappearing into the bladder -nail Dissection is earned on thiougli tlie oiaduer 
^vall on the ventral and lateral surfaces 

of 0000 chromic catgut is then taken between the wall of the ureter and the 
bladder at the point where the ureter disappears into the bladder wall (Fig. 
363) The defect on the outside of the bladder which was created during the 
dissection of the intramural ureter and partially closed from within the bladder 
is reinforced with several 0 chromic sutures, taken through the muscularis 
and serosa. The incision in the bladder and the wound are then closed in the 
usual manner after drains have been placed in the region of the lower ureter 
and in the space of Retzius. A No. 18 F. Foley eatheler is passed into the 
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bhdcler thiough the urethra and left indwelling The urcthnl catheter is tied 
to the I ole^ catheter for stahihzitmn The drains are remo\ed on the second 
or third daa and the ureteral catheters on the fifth to seienth da\ The 
urethral ealheter remains indwelling until healing is satisfacton, at which time 
castograms and excretorj urograms are made 

Complications of the External Qemtalia — f pultdymitts is of ^er^ common 
occurrence if drainage is h\ urethral catheter Treatment is as gnen elsewhere 
m this test Suprapuhic drainage ma\ present a large majonts from dciclop 
mg epulkhTnitis but is not nceessara once the infection has dc\ eloped 

Penurcthral ahscesi mai be presented to a large c\tent bs ii'^ing a small 
caliber catheter with tlic penis and catheter taped back on the abdomen Jlanv 
ma\ subside but some need earU incision and drainage 

Urethral fisiulo'i are of common oeeurrciice following pcnuicthral abscesses 
and mas be presented ba the eaila incision ind drimagc of these abscesses 
Some ma\ heal spontantoush , others niaa close after simple fulgnration or 
currcttenicnt Occasionalh, it is noctssan to close the fistul is as described in 
Chapter XXXIII (Surgical Treatment of Stiietiircs and I istiilas of the 3Ialc 
Lrethra) 

Urethral dxierticuln were seen \eri frc(|ucnth following World War 11 
The incidence in 402 jiaticnts seen b\ us up until Januari, 1949, was 134 per 
cent ^\lth the use of smaller eithctcrs, antibiotic preparations, and impro\cd 
care h\ cNpenenecd personnel, the incidence has l>ccn reduced to 2 3 per cent 
m the last 450 patients treated In us since Ianuar\, 1^49 Dnerticula of the 
male urethra in the paraplegic follow the destruction of the urethral wall b\ 
infection 

Nonoperatuc management mai be attempted In instructing the patient to 
carra out manual compression of the sac to preaent stagnation Various 
irrigating solutions maa be instilled into the diaerticuliim and antibiotics 
should be prescribed for their local and sastcmic effect 

In the operatiae management of the diacrticulum some haae adaneated 
transurethral enlargement of the neck ba fulguratwn or resection This does 
not eliminate the basic anatomical alterations that haae occuired and suigical 
repair is indicated After jircliminara diacrsioii of the uimara stream, pret 
erablj ba means of perineal iirethiostoma, diaerticulcetoma is earned out 
as described in Cbaptci XXIX 
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OF URACHUS, EXSTROPHY OF BLADDER AND 
DIVERTICULA OF THE BLADDER 


PATENT URACHUS AND URACHAL CYST 


In norm il dc\ clopmcnt tint poition ot the alHntois leading from tlie apex of 
the bladder to the umbilicus is icduoed to t small, solid coid known ns the 
nrichus Oceasionall} the urachus remains patent either in part oi tliioughoul 
its entire length Complete pilencj is me and usuallj associated with con 
genital obstruction of the bladder Ditlicr end maj fail to close, ]ea\ing a 
persistent tube which communtcalcs with the bladdei or opens at the umbilicus, 
or both ends mas become obliterated, leasing an unoMitcratcd midpoition which 
frequentlv becomes dilated to foim a c\st 

Diagnosis —Complete patenej is \ erj rai c , it is i ecognized bj the appear 
ance of iinno at the nasel The usual ss-rnptoms of bladder obstruction are 
present An opening at the umbilicus produces a tbin, mucoid discliarge which 
often causes considerable irritation of the surrounding tissues The sinus can 
be demonstrattd bj passing a small piobe Vlien tlie partiall> olilitcratcd 
urachus opens into the bladder it is usinlh unrecognized If obstruction of the 
bladder dt\elops it ma^ become dilated, simulating a di\ertieulum 


Urachal cysts result from the secrctorj letisits of tlie lining membrane 
of the unobliterated midportioii Thc> usuall> present a tubular mass m the 
midhne ot the abdomm below the nasci Oecasionallj the cjsts grow to con 
siderabk size and picsent the appearance of an abdominal tiimoi Such a cjst 
was removed bj J Shelton IIorslc> from a four soar old bos The ehild’s 
mother stated that his abdomen had been large ill his life but had mcicased 
m size during the three months just before entering the hospital Three dajs 
before admission to the hospital he complained ot abdominal pain and his mother 
found a mass in the left side of his abdomen At operation the csst was 
found stronglj attached to the nasel and to the fundus of the bhdder The 
s^eimen Lonsisted of a cjstit giowth J7 an m diameter, weighing 751 27 grams 


Inlection of the cjst often calls attention to lU presence The mass is tendci 
and painful and niqj be accompanied bj gastrointestinal disturbances The 
intectcd csst oceasionallj ruptures into the bladder, causin', sesert csstitis 

Treatment— Complete excision of the urachus is neccssars In the ease 
>ncision «is tnndc through the left rectus 

throi "!, t^'m "i f “ flnsrersc incision nes made 

Iiariclal peritoneum just ohosc the Intel and the grmuh calefullv 
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of the pubic bones The inortnlitj is quite high, resulting from associated de 
fomiitics or Lidnoj infection If the indnidual is not operated upon and Ines 
to middle ago, carcinoma of the lihddcr is a frequent complication 

Treatment — During infancj the strictest cleanliness should bt obsor\ed 
Excoriation of the mucous membrane maj be minimized bj the use of oiled 
gauze next to the surface or the liberal usl of white petioleum jell> Plastic 
operations to cloio tlie defect and restore bladder function are usualh unsatis 
factoij It is rarelj possible to obtain eacii partial control of the urine The 
ureters should be transplanted into the large bowel (Chapter XXIII), the 
exstrophied bladdoi rcmo\cd, and the dcfonnits of the cxtcmal abdominal wall 
and genitals corroefed In pi istic operations (Figs 421 424) 


DIVERTICULA 


Dnerticula of the bladder probabb dcNclop because of some congenital 
defect m the wall of the bladder Of 151 cases reported b\ Lower 62 1 per cent 
were on the lateral walls of the bladder just external to the ureteial orifices 
The longitudinal muscle fibcis arc not so ilmndant in tins area and, as mentioned 
b\ English, the wall of the bladder here is weakened In the insertion of the 
ureters They occur next in frequency on tlic posterior wall of the bladder but 
maj be found m anj area Regardless of predisposing factors, diverticula are 
with few exceptions recognized clinicallj m association with obstruction at the 
blidder orifice (Fig 365) or m the uretliia The influence of obstruction is well 
illustrated b\ the relative mfrc<iuencv of diverticula in the temale and in chil 
dron Of 100 cases leported In Kutzmann onK three were in women and 01 
were recognized after 50 voors of age Dav and Jlartin report 60 cases, m which 
fibrous contracture of the bladder orifice was present m 42 and hjportiophj 
of the prostate in 2' In one case divdticuh ictompanicd stiicturc of the 
uicthia in a woman and in one the obstuictive Ksion was a congenital lahe 
ounj. states that the coni,cnital cases prohablv result from prenatal obstruction 
Complications — In addition to obstruction, which is a causative factor in 
most diverticula, the most frequent complications are infection, stone, and tumor 
Infection is a common complication of all obstructive lesions of the urinarj 
tract Large diverticula max never completclv emptv tliemsehes, partieularlv 
when obstiuetion is present at the bladder outlet Intection IS most severe 
when the orifice to the diverticula is small Not infiequcntlj persistent pjuria 
following prostatectomj is caused b> infection in a diverticulum that has been 
ov erlooked 


The stagnation of urine and the presence of infection in cases of diverticula 
ire partieularlv conducive to the formation of stones Stones maj be found in 
the diverticulum, m the bladder, oi in both In some cases dumbbell tvpes of 
^ones are found growing partlv m the bladder and partiv in the diverticulum 
Oceasionalb a stone completelj fills a small diverticulum and when the orifice 
IS small the stone is lather difnciilt to locate and to remove A ease came under 
mv observation m winch three stones apparentiv in the bladder were found to 
occupj separate diverticula Of 157 cases of diverticula reported bv Lower 
stones were present in the bladder or the diverticulum m twentj seven 
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dissected off from the navel. The end of the growtli was incorporated into the 
fundus of the bladder and so this portion of the bladder was excised. The 
wound in the bladder was closed and a catheter was inserted through the uretlira 
and fastened in place for continuous drainage. 

If the cyst becomes infected, the operation must be done in two stages. First 
the C3'st is widely opened and drained or packed with an antiseptic dressing. 
When the inflammation lias completely subsided, the entire tract is dissected 
free and removed. 



Fig 3C4 — Cyst of the uiaclnis lemovccl from a child four yeais old 

EXSTROPHY OF THE BLADDER 

Exstrophy of the bladder is a congenital anomaly in which there is an 
absence of the anterior bladder wall associated with a fissure of the anterior ab- 
dominal wall and complete epispadias The cutaneous margins of the abdominal 
defect are continuous with the mucous membrane of the bladder. There are 
diastasis of the abdominal muscles and separation of the pubic bones In the 
male undescended testicles and inguinal hernia are not uncommon. In the 
female the clitoris is cleft and the labia are widely separated The internal 
genitals are usually normal. 

The condition is readily recognized at birth as a moist, red, protruding area 
just above the pubis. On close inspection jets of urine can be seen coming from 
the ureteral orifices. As the child grows older, the chief complaint is incontinence 
of urine. The individual has a clumsy, waddling gait because of the separation 
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Piagnosis — Di\ crticuH irt usmllj rccogntywl dm mg a routine urological 
cxamiintion of patients complaining of disturbances of bladder function The 
patient A\ho ^olds again within i few minutes after having apparcntlj emptied 
his bladder should be suspected of having a diverticulum but the same tiling mav 
occur as a result of prostatic hvpertrophv rreqiiencv, difficult urination, and 
retention of urine arc most frcipicntlv mentioned m case reports Pv uria and 
hematuria are also often noted These manifestations arc usuallj due to the 
obstructive process and the associated infection A diverticulum without infec 
tion or advanced obstruction mav not cause anj noticeable inconvenience 

In most eases diverticula arc recognized during cvstoseopic examination, 
espcciallv in cases of bladder neck obstruction The cjstoseopic studj rarelj 
determines the exact size of a divcrlicuhim nor is it often possible to locate 
stones or tumors within the sac The diagnosis must be oomplctcd bv \ rav 
studies including a evstogram The evstogram will show the size of a diver 
ticulum and its relation to the bladder winch is verv import mt if operation is to 
be done (Fig 70) Cvstograms should alwavs be made in cases of prostatic 
hvpertrophv when cvstoscop) is contraindicated or cannot be accomplished The 
orifices of diverticula arc often quite small and maj be overlooked when the 
bladder is opened, furthermore, pathological conditions aic much more satis 
factorilj dealt with wlien an accurate diagnosis is made previous to operation 
In cases of diverticula the examination should include the kidncjs and the 
ureters An intravenous urogram is a valuable means of evaluating the patho 
logical changes that the bladder lesion maj have caused in the kidnejs The 
relation of the mctcral orifices and ureters to the diverticulum should be de 
termmed as accuratolv as possible A roentgenogram with nonopaque catheters 
m the ureters and another coiled m the diverticulum will give a fairlj accurate 
idea of this relationship 

Treatment — Of first importance in the treitment of diverticula is the 
removal of obstruction to bladder drainage When this obstruction lias been re 
Iieved manj diverticula, especially when small and v\ith large orifices, will be 
relieved of retention and will cause no further trouble In large diverticula the 
retention will be greatly reduced but drainage is rarelv complete The infected 
residual urine retards healing and prevents a retain to normal bladder function 
even when the obstruction has been complcteU relieved 

If the obstruction is to be treated bv transurethral methods or by perineal 
prostatectomy, it is better to remove the obstruction first and to reserve surgical 
treatment of the diverticulum for those cases in which satisfactory drainage is. 
not obtained Tlie patient’s general condition and kidney function will im 
prove, but if the diverticulum continues to be a source of infection or retention 
It should be removed If suprapubic prostatectomy is to be done lar^c 
diverticula should bo removed as a preliminary operation Suprapubic prostate'e 
tomv greatly increases the difficulty of a subsequent diverticulectomy becau.se of 
scar tissue and prev esieal adhesions, and m most patients requiring prostatectomy 
removal of the diverticulum at the same time is too great a hazard 
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Tumors occur rather rarely in diverticula. LeComte collected 40 cases 
from the literature and added one of his own. In Lower’s series tumor was 
associated with diverticulum in eight eases, in two of which the tumor was in the 
diverticulum. 

Diverticula occasionally rupture either spontaneously or from trauma. B. 
L. Creekmur reijorted a case of spontaneous rupture of a diverticulum. The 
patient was operated upon and recovered. Several years later he came under 
my observation because of a median bar, Avhich proved to be associated with a 
tuberculous prostate. 



Fitr 3(>5 — Diverticulum of the bladder with stenosis of the bladder oriflce and hyper- 
trophy of the trigone The patient, 27 years of age, ga\e a history of difficult urination since 

childhood 

Diverticula occasionally cause obstiuction of one or both ureters. The 
ureteral orifice may be drawn into the diverticulum or the course of the ureter 
may be changed by pressure. In either case hydroureter and hydronephrosis 
may ensue This condition also encourages renal infection 
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Diagnosis — Dl^ertIC^l i aic usualK lecognizcd during n routine mological 
examination of patients complaining of distiubances of bladder function Tlie 
patient a\ho louls again Mitliin a few minutes after liaving apparently emptied 
his bladder should be suspected of ha\ing a duecticulum but the same thing max 
occur as a result of prostatic lijpertropln rrequencx, difHcult urination, and 
retention of urine arc most frcqucntlx mentioned in case report"! Pxuna and 
hematuria are also often noted These manifestations arc usuallj due to the 
obstructs e proctss and the associated infection A dixcrticulnm without infee 
tion or adxanced obstruction niaj not cause anj noticeable inconxenience 

In most cases ducrtieula arc recognized during cjstoscopic examination, 
espeeiallj in cases of bladder neck obstruction Tbc cjstoscopie studj rarel> 
determines the exact size of a dncrticiilnni nor is it often possible to locate 
stones or tumors within the sic The diagnosis must be completed b% \ ra\ 
studies including a cjstogram The cxslogiam will show the size of a diver 
ticulum and its relation to the bladder which is verv important if operation js to 
be done (Fig 70) C'&togiams should alwavs Ik* made in eases of prostatie 
hvpertrophj when ejstoscopj is contraindicated or cannot be accomplished The 
orifices of diverticula arc often quite small and maj bo overlooked when the 
bladder is opened, furthermore, pathological conditions are much more satis 
factonlj dealt with when an accurate diagnosis is made previous to operation 
In cases of diverticvda the examination should include the kidnevs and the 
ureters An intravenous urogram is a valuable means of evaluating the patho 
logical chinges that the bladder lesion maj have caused m the kidnevs The 
relation ot the viieteral orifices and ureters to the divortieulum should be do 
termined as accuratelv as po*>stble A roentgenogram with nonopaque catheters 
m the ureters and another coiled in the diverlieiilum will give a fairlv accurate 
idea of this relationship 

Treatment — Of first importance m the treatment of diverticula is the 
removal of obstruction to bladder drainage "When this obstruction has been re 
Ueved manj diverticula, ospecnllv when small anil with large onfices, will he 
relieved of retention and will cause no further trouble In large dirertieula the 
retention will be greatlj lediiecd but drainage is nrelv complete The infected 
residual unne retards healing and prevents a return to normal bladder function 
even when the obstruction Ins been completely relieved 

If the obstruction is to be treated by transurethral methods or by perineal 
prostatectomy , it is better to remove the obstruction first and to reserv e surgical 
treatment of tlie diverticulum for those cases in which satisfactory drainage is 
not obtained The patient’s general condition and kidnev function will im 
prove, but if the diverticulum continues to be a source of infection or retention 
It should be removed If suprapubic prostatectomy is to be done lar^re 
div crtieuH should be remov ed as a prcliminarv operation Suprapubic prostatec 
tomv greatly increases the difficiiltv of a subsequent diverticulcHomv because of 
scar tissue and prevesical adhesions, and in most patients requiring prostateetomv 
removal of the diverticulum at the same time is too great a hazard 
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Tumors occur rather rarely in diverticula. LeComte collected 40 cases 
from the literature and added one of his own. In Lower’s series tumor was 
associated with diverticulum in eight cases, in two of which the tumor was in the 
diverticulum. 

Diverticula oceasionallj'- rupture eitlier spontaneously or from trauma. B 
L. Creekmur reported a ease of spontaneous rupture of a diverticulum. The 
patient was operated upon and recovered. Several years later he came under 
my observation because of a median bar, which proved to be associated with a 
tuberculous prostate. 





Fie 305 — Diverticulum of the bladder with stenosis of the bladder orifice and liyper- 
trophy of the trigone The patient, 27 years of age, gave a history of difhcult urination since 
childhood 

Diverticula occasionally cause obstruction of one or both ureters. The 
ureteral orifice ma}’- be dra^vn into the diverticulum or the course of the ureter 
maj^ be changed by pressure. In either ease hydroureter and hydronephrosis 
may ensue. This condition also encourages renal infection 
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through the neck of the ducrticulum and gnduallv uithdi.wn as the Avail 
of the pouch is sucked up into the tube Oi the wall of the diverticulum mav 
be caught with forceps and gndinllv pulkd into the bladder (Fip 366) 
“When eversion is complete, an incision is earned around the neck of the pouch 
through the mucosa, submucosa and into the fibrous lavcr, taking care to avoid 
the ureter (Fig 367) If the iiiitox opens into the diverticulum, a V shaped 
flap is made around its orifice The closure will leave tlie uictcr opening into 
the bladder in a noimal manner Aftei the incision has been completed around 
the neck of the diverticulum, tlie mucosa, siibimteosa and a portion of the fibious 
coat arc dissected oft, chicflv with drv },iu7c but using i kniic or scissors to cut 
bands of adhesions wlicn ncccssaiv All bleeding points arc carcfullv clamped 



Fig 3b"— The cluertlculuni his been compiaely inMrled The dotted lino indicates the in 
cWlon for Us remo\il 

and ligated 'When the dissection is complete, the tissue tint lias not been re 
moved IS returned tluough the diverticular opening The civitv fromvvlnch the 
diverticulum has been removed is c\plored with the finger to be sure the pen 
toncum has not been opened A cigaiette dram is carried from the prevesical 
space into the caviU left bv the diverticulum and the defect m the bladder wall 
is j. paiud bv continuous sutuus of chioimc catgut (Figs 36S ami 369) 

^\ hen It IS tlifficult to mv ert the sae mto the bladder Young makes a circular 
incision around the orifice of the diverticulum and after locating a Ime of 
cleavage giaduallv dissects the lining from the diverticulum and draws it mto 



508 


UROLOGICAL SURGERY 


DIVERTICULECTOMY 

For this operation, as in all extensive operations upon the bladder, spinal 
anesthesia is usually preferred. The bladder is thoroughly irrigated and is filled 
with a mild antiseptic solution The catheter is clamped and left in the urethra 
to aid in emptying the bladder after it is exposed. With the patient in moderate 
Trendelenburg position the bladder is exposed by a suprapubic extrapcritoneal 
incision. The anterior wall of the bladder is then grasped with Allis forceps, the 
clamp is removed from the indwelling catheter, and the bladder is permitted to 
empty. The diverticulum may be removed extravesically or from within the 
bladder by the method described b3’- H. H. Young. The intravesical method 
simplifies the operation considerablj’^ when dealing with small diverticula but 



Bigr 3CG — The bladder is being' held open by laige iibbon letiactors The wall of the divei- 
ticulum IS grasped ^Mth a hemostat or tenaculum and gradually pulled into the blaaciei 

when the pouch is very large the extravesical approach is preferred bj'^ most 
surgeons It is not necessarj'- to remove all of the diverticulum to effect a cure. 
If the entire mucous membrane is removed and the cavitj’’ drained, complete 
relief will be obtained Recently Edward L Peirson and Roger W. Barnes have 
independent! 5^ described an identical procedure for excising the mucous mem- 
branes of large diverticula extravesically. 

Regardless of the method of excision the bladder should be opened in the 
median line anteriorly and the position and extent of the diverticulum verified. 
The method of excision best suited to the case is then emplo3^ed. 

In the operation devised by Young the poucli is drawn into the bladder by a 
large glass tube attached to a suction apparatus. Tlie glass tube is inserted 
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■\Vhen the duerticulum is large or when it is acllicrcnt, it is rnoic satisfactor\ 
to dissect It externallj After opening the bladder iv ideh through the pre\ csieal 
space and protecting the preiesical space with gauze packing, tlie diieiticulum 
IS explored with the fingei It ma\ lie packeil iMth giuzc to ickntih it or, iMth 
one or two fingers m tlie dnerticulnm, dissection is carried through the pre 
vesical tissues to the sae, which is lifted up bl the fingers within it If the sac 
IS eo%ered Iw pcritoucum the peritoneum ma^ lie opened, though usualh this is 
not necessary The ^ as deferens and the ureter must be identified and mjurj to 
these structures a^o\dcd OecasionaU> the ureter is iu%oUcd in the duerticulum 
and it ms\ he nccossarj to di\ide it and icimplant it into the bladder When 
the sae has been conipletch freed the internal relation of the neck of the sae 



to the ureter is noted and the duerticulum is then cut awaj The opening in 
the bladder is closed as after operations for tumors The suprapubic opening 
IS sutured except for a drainage tube which comes out at the upper part of the 
bladder wound near the peritoneal fold A cigarette dram is earned down 
through the prc\esical space to the site of the old duerticulum 


The operation described bj Peirson consists in removing the mucosal lining 
from the fibrous sac through an incision m the superior lateral aspect of the 
diverticulum After opening the bladder supripubiealh t finger is passed from 
the bladder into the duerticuhim, and the lateral w^ll of the bladder and the 
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Fig 308 — After the diverticulum lias been excised the wound is closed by two layeis of 
sutures The first, of No 1 chromic catgut, includes the muscle and fibrous layers of the 
bladder wall 

Fig 309 — The second layet of sutuies, of No 00 chromic catgut, closing the mucous 
membrane of the bladder 



Tr,,„ 07(1 Fxcision of large diverticulum of the bladder by the method desciibed by 

mi 1^1 r. 10 riTirl ononorl ciinT*oniiv»i/»«iiiv TIio bladdCT Is then 


ircUxarf}'!. Peirson The bladder is exposed and opened suprapubically 
mcised from the suprapubic opening to the orifice of the diverticulum 
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■\\ hen tlic dncrticiilum is large oi when it is adherent, it is mote satisfactor\ 
to dissect it o'cternalh After opening the bladder w ideh through the pre\ esical 
space and protecting the prcicsical space with gauze packing, the dncxtieuluni 
IS explored with the It mn lie paeketl with gauze to identih it or, with 

one or two fingers in the dnerticulnni, dissection is carried through the pre 
\esical tissues to the sac, which is lifted up bj the fingers within it If the sac 
IS eoxtred b\ pentonewm the pcritoncttm max Ik. opened, though usuallx this is 
not neeessar' The xas deferens and the iirctci must be identified and injiu> to 
these structures axoidcd Occasiomlh the ureter is mxohed m the dnerticulum 
and it max be nocc^sarj to dixide it and loimplant it into the bladder When 
the sac has been conipletclx freed the inlerml relation of the neck of the sac 



ir,^i aiverticutum la exposed 

Ucufum to the^tnucos"’- ' mucosa The blAilder inci^on i<s 


The ilotte I line indicates line of 
extended on the "all of the dl\er 


to the ureter is noted and the dnerticulum is then cut awaj The opening m 
the bladder is closed as after operations for tumors The suprapubic opening 
IS sutured except for a drainage tube xxhich comes out at the upper part of the 
bladder xxound near the peritoneal fold A cigarette dram is earned down 
through the prexesical spice to the site of the old dixerticulum 

The operation described bx Peiison consists in remoxing the mucosal lining 
rom le lous sac through an incision in the superior lateral aspect of the 
diver icu um After opening the bladder suprapubicallx a finger is passed from 
the hladda into the dixertieulnni. and the lateral wall of the bladder and the 
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superior Jateril aspect of the di\citiculuni arc exposctl hi disscetinj? auai the 
peritoneum 'uul loose pcnicsicnl tissues A lateral incision nm then bo rn'Klt in 
the bladdei mil esteiuhiij? fiom the mednn mtision nlonjt the supeiiot lateral 
aspect of the dncilitulum Tlic inusion m the dneititiilura is t iiiicil doun to 
the mucoM (rig 370) The dissection of the mueosi js btgun bi nnhinfi a cir- 
cular incision through the miuosi it the oiificc of the ilneiticulum {Tig 371) 
After a line of cleavage is found, the mucosa stiips off without difiieultv As the 
dissection progresses the hhdder is pulled toward the opposite side The incision 
IS extended sufficicntlv to give adequate evposuie inside the diverticulum and 
the mucous memhrain is eompletolv scparitcd In blunt dissection (Fig 373) 
This exposure inahes removal of the mucous membrme of a hrge divfitieulum 
mutli easier than in the uitravcsionl nuthod The hhidder is closed, beginning 
withm the denuded diverticuhun at the Ion trend of the imision, and a dram js 
placed VMtlnn the. denuded eivitv of the diveitituhim (Tig 373) The median 
bladder incision is closed with a tube placed near the upper angle for di linage 
of the bladder If the diveiticiduin is casih actcssiWo the incision mav be made 
directh to the divcrtieulum and the dissctliou cnricd out without opening the 
bhddti A punctUK wound is made m the bladdoi foi supnpubie di iiingo, 
the diverticula orifice is closed from withm Ihr denuded lavitv and the cavitj is 
drained Tins method of treating hige diverticula gives loniplctc cure without 
the dangers of injuring contiguous stiucturts tint .atend entire itmov il of the 
fibrous wall of the sic 
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CHAPTER XXX 

TUMORS OP THE BLABBER, GENERAL CONSTBERATIONS 

Tumors of the bladder are with few exceptions of epithelial origin and 
are predominant!}^ malignant Tliey are relatively rare, comprising less than 
3 per cent of all tumors and about 4 per cent of all malignant growths found 
in the male. They are said to form 3 per cent of all' urinary affections. The 
sex incidence in the majority of reports indicates that bladder tumors occur 
about four times as often in the male as in the female. 

NONEPITHELIAL TUMORS 

Nonepithelial tumors of the bladder are usually of me.sodermal origin and 
are extremely rare. They are classified according to structure into fibromas, 
myomas, sarcomas, angiomas and tumors containing combinations of these struc- 
tures There is no uniformity of opinion as to the etiology of these tumors. The 
sarcomas occur usually in childhood, the nonmalignant tumors at any age 

These tumors may exist for a long time without causing symptoms, in fact, 
many of the cases reported have been discovered at necropsy. If they are 
situated at the ureteral orifice obstruction of drainage from the kidney may 
cause symptoms that require investigation, or the bladder orifice may be ob- 
.structed, causing retention of urine. In the ease of a fibroma reported by 
Geisinger there was a history of occasional attacks of bladder irritation asso- 
ciated chiefly with menstrual periods over a period of several years These 
attacks characterized chiefly by night voiding and day frequency gradually be- 
came more severe, culminating in complete retention of urine. 

In some cases the growth is first recognized as an abdominal tumor. A child 
four years of age that came imder my observation gave a history of a return 
of bed-wetting, followed after a few months by day frequency and hematuria. 
An ulcerated sarcoma incrusted with calcium .salts almost filled his bladder and 
could be readily palpated above the pubis (Figs 374, 37.5, and 376). 

The diagnosis, as in other bladder lesions, is made by cystoseopic examination 
aided when necessary by x-ray examination including cystogrhm. 

Treatment. — In the benign tumors the treatment is surgical. Small 
pedunculated growths have been removed through the cystoseope by using a 
snare to divide the pedicle. In most cases suprapubic c 5 ^stotomy is necessary 
The tumor if submucous may be excised and the defect in the mucous mem- 
brane closed with a continuous suture of fine plain catgut. If the wall of the 
bladder is involved it is necessary to resect a portion of the bladder. The 
malignant tumors are rarely cured by any method of treatment. In the case 
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of this child, the posterior wail of the bladder including the tumor was 
easily resected well beyond the margins of the growth and a thorough postopera- 
tive course of radiation was given but there was recurrence and death within 
six months Excision and irradiation are the treatment of choice in these tumors. 



Fig: 37G — Photomicrograph (reduced from X250) of specimen seen in Fig. 375 

EPITHELIAL TUMORS 

Epithelial tumors of the bladder comprise a very small percentage of uro- 
logical cases; yet they are so insidious in onset, so disturbing to bladder func- 
tion, and so destructive to life that they occupy a prominent place in the atten- 
tion of the urologist (Fig 377). In this chapter we shall diseu.ss briefly the 
classification and clinical behavior of bladder tumors and call attention to the 
different methods of treatment The technique of surgical procedures and the 
principles of irradiation therapy will be discussed in greater detail in Chapter 
XXXI. 

The etiology of any disease is of considerable importance in determining the 
treatment but in bladder tumors, as in other malignant growths, the sum of our 
knowledge as to cause is extremely limited. Some form of irritation seems to 
offer the most probable reason for their origin (Figs. 378 and 37.9). The occur- 
rence of bladder tumors in a relatively large percentage of dye workers and in 
those affected witli bilharziasis leads one to su.spect that .some irritating factor 
may operate in other types of bladder tumors also. Keyes and Ferguson state 
that the earliest lesion in the bladder appears to be a proliferation of the capil- 
laries in the basal layer of the mucous membrane. They say that this observation 
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J-is ? I —I vtori'ihe mpi1Iir> carcinoma of the blulier with rtieti«tast^ to riKlit ureter The 
prtitnt rtiel ot bilatw^i pyonejjhrri«i«i 




Pig 378 — Sciuamous cell caiclnoma of the bladder appaiently icsiilting from chronic 
iriitation The patient had been treated foi incrusted cystitis ovei a peiiod of ten years be- 
fore the tvimoi was lecognizcd See Pig 379 



„ ,-n Chionic ulcers of bladdei with calcium deposits over the entiic bladdei mucosa 

This patient developed squamous call carcinoma In the ulcerated mens See Pig. .3 <8. 
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has been ma<lo m acute cases of alhntom poisoning and Lite AVashbuin’s cases m 
which frank carcinoma developed liter under the supcrficjal Iivei of tJie 
ppitheha! lining of the bladder Thev believe tliat the caitinogcnic agent reaches 
the bladder through the hlood strcim Keves rcpoits an mtcreslnig ease in Ins 
practice m which an epithelial tiinioi developed suflieicntlv to be recognircd while 
the patient was under observation for anothci condition A small led area was 
nottd behind the trigone, which si\ weeks latci was coveud with tniv papillarv 
tumors 

J E Ash, discussing tumors of the bladdei molded in the Bladdei Tumo” 
Registrj, believes thit the term “lecnrrenee” lias been rather looselv applied 
and that recurrence at the site of a skiJlfullj removed papillan tumoi is un 
usual He states that “rccuiient are often ntw U.mois that have 

lormed m anotlicr part of the mucosa is i result of the same iintating factor 
that taused the original growth 

Age is an important iactoi m the oceuncme of epitJnhal UmoT'i ot the 
bladder Over SO per cent of 2d 74 i patients recoidtd in the Tumor llegistiv 
were more than ftft, vears old Verv few tumors oecucicd before the fourth 
dpcidc In most reports the ina\muim numlicr of tmnots is found near the igc 
of sixtv This IS. m Keeping with the age factor in other epithelial tumors 

The male is much more frcQucntlv affected than the female The ratio m 
the Tumor Regibtrv cases is three to one An oven grcatci diffcretioo iii &e\ inci 
dtiue has been noted m othci reports The most plnnsjbJe explanation of this 
discrepancj in sex incidence is the more frequent exposure of the m lie to irritat- 
ing environment, ospecialh m the mdustrns The male Idacldtr is subject to 
more irntaUug factors than the iLinale bhddci, notabl} m advancing jears, 
but tuniori. of the bladder aic not paiticulailv prevalent in eases of prostatic 
hvpeilrophv or vesical calculi 

Classification — ^The phvsital chaiaLteristics of bladder tumors art of 
considerable importance m the choice of treatment Elaborate classifications 
are of little clinical v due Keves classifirs bladder tumors into two groups, 
the pipillarv and the infiltiating, with the grade of mahgnancv estimated bv 
the method of Broders. This simple classification gives a verv cleat under 
standing of the pathological characteristics and probable clinical behavior ot 
the tumor 

The clinical behavior oi bladder tumors cvnnot be predicted with ccr 
taintj b\ the histologic picture J E Ash after studv mg 2500 cases submitted 
to the Bladder Tumor Rcgistrj callcvl attention to variations in cell structure 
in multiple papillarj tumors and m different arc is of the same tumor J A C 
Colston has made the same observation and believes that the cjstobcopic ap 
pearance of the tumor is of more importance m determining the grade of malig 
nanev tlian examination of the specimen obtained at hiopsv Archie L Dean 
found tl*at in OS of 100 cases, micioseopic examiiiatiniis of sperunens taken irora 
the tumoi lomovcd it opciation dificnd fioni hiojvsv specimens taken throu'^h 
the cvstoscopc In at least half of all patients opei itcd upon, the tumor was 
of a gitatci device of malignanev than the tvstoscopic biopsj had indicated 
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Jewett and Blackman found that the degree of cell differentiation varied in 
different portions of tlie tumor in 55 per cent of 107 autopsy specimens Sliivers 
and Henderson in a study of 101 cases found that of 32 cases of papilloma with 
a narrow pedicle no deaths had occurred from cancer. Of 35 cases with a broad 
pedicle more than a centimeter in diameter there were 15 deaths from the disease 
and of 34 cases of infiltrating cancer 32 were dead. Smith and Mintz in a study 



FIS' .ISO — Benign painllaiy tunioi ncai uicteial oiiflcc. cau.'.ing Iieinatuiia No lecuiiencc fol- 
lowing .fulguration 



> 



Fig 381 — Papillaiy carcinoma treated by fulguiation and radon implants Januaiy 
1929 , recurrence with similar treatment April 25. 1934 The patient has been well since last 
treatment 

of 150 cases at the Massachusetts General Hospital found that grade of malig- 
nancy determined by the microscopic characteristics of the tumor bore no rela- 
tion to its tendency to metastasis. Squamous cell cancers in their series metas- 
tasized almost twice as often as papillary cancers. V. C. Hunt found that 
almost twice as many patients with tumors histologically graded 1 and 2 (Figs 
380 and 381) were alive after three years as those with tumors graded 3 and 4 
These observations closely parallel each other, since the majority of tumors graded 
1 and 2 are papillary, while the infiltrating tumors usually show evidence of a 
higher grade of malignancy in their cells 
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Jewett ^na Stion-, not.tl m i stu(l% of jjostwoitem specnuetis tint tin 
potcntnl curabil'te of blatlflcr tiunoRs is dclcnMintil b^ netistisis and pen 
eestcal inv esioii of hiiiplntiee and Wood Aes>iS %aiicd dircetlj witU tbs eleptK 
of mfihiatjon of the MuWer wtll MeDontW mid Thompson studied sections 
of 274 tumors lemosod cithci b 3 'spgiiuiital iisection or cisttitoT/i) The fise 
scar sursuils ueie 3S3 per rent in those in which onh t)io submueoso was 
iinaded ^^hpn mtasion cxtciHltd into the Waddei muscle {Fig 3b2) 29 per 
cent lised five jear, or longci, and onl> 5 2 per cent nt those uitli insasion ol 
the perivesical fat lived five vtars It w is also noted tint the survival rite was 
much less when the blood vessels vvtic involved md that the prognosis was 
much bettei ui transitional tumors than in squamous tell circnioma oi adeno 
carnnoma 



fig 383 — Carcinoma ot tlm blad I^r treateil b> o^toscoplc e%cUiciti and radon Th** patient 
died tneMe montbs later ot choirrsiU^ No e»ldente of cvnc<r was found jt necropsy 

Bvagnosis — The di ignosis of tumor of the bladder is usuallj made bj 
ejstoseopie evammatiou There aic no characteristic svanptoms Hematuria 
occurs m about 70 per cent of eases and is tommonh the fiist manifestation of 
tin disease Bleeding in most casca is profuse, ocems in all the urine and inav 
terminate almost abruptij, not to occur again for wcehs or months Such bleed 
mg while eharaptoristie of bhtldtr tumois, 1 not c\clvuut)\ so Jt ma\ oeeiu 
m h>pcvtrypiij of the prostate, in tumoi or tubciculosis of the hidnej, and oe- 
easionallv even in hv dronephrosis Heinatum of i less profuse and more per- 
sistent ehanucr maj be present m mfillritmg ami ukentmg tumors and 
wlicn accompanied bj tenesmus and frtqueitcv of unnarmn maj smuhte the 
sjmptoins of \osical caleuhis or tuberculous evblttis In the late stages of tu 
mor of the blavlder the unni often smells of decomposed blood Tlie p itient is 
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nf tiio .. ^ caicmoma of the bladdei, guide 3, lieatcd by supiapubic excision 

'”*I>lantatloti of uid um needles In the base Kecuiionco ton months latei 
linnJ?' itn-iiH. and implantation of I mllllcuiles of ladon Patient was in 

good health fomtoon yoais following flist opojatlon 



li'lg 384 — Rccuiiencc of papillaiy caicinom.i of the bladdci (Pig. 383) and two small stones 

which foinied on siitiuc m.iteiial 
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I Iff 385 — rapillio ewrclnonn graOe 2 Tumor cxcisfil sopnimbieolly With hlffh fro 
c|uenc> current anil railiuni needltx Inxertoil in the Eicht montlix Kter a amill tumor 

wax fouml near the apex of the bluhler Thix was trexteii t>> /uicurttion throueh the cya 
toscoiM. followci] by x ra> treatment The patient was well fourteen >ears following treatment 
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emaciated and the tumor can be palpated by bimanual pelvic examination. It 
is obvious tliat if tumors are to be recognized sufficiently early to treat them with 
reasonable chances of cure, cystoscopy should be done whenever there is 
hematuria or jJersistcnt evidence of bladder irritation Cj^stoscop}'’ to give ade- 
quate information must not be cxce.ssive] 5 ’- painful. 

If the iiatient is apprehensive and .sensitive to iiain, caudal or a small do.se 
of spinal anesthesia will permit a satisfactory examination with a minimum 
of risk. In any ease adequate local anesthesia should be used. The entire blad- 
der wall should be carefully imspeeted both wuth the bladder distended and 
partly collapsed. Tumors of sufficient size to produce symptoms are easily 
recognized. The location, size and number of tumors are important in de- 
termining adequate treatment. Tumors located on or near the trigone present a 
much more difficult surgical lU'oblem than those situated in the upper portion 
of the bladder. Quite frequentlj’’ the^' involve the ureteral orifices or are so close 
to them that resection would require reiniplaiitation of the ureter. Fortunately 
most tumors located in this area belong to gi-ades I and 2 and if seen earlj'^ are 
amenable to cysto.seopie method.s* of Irealment (Figs. 3S0 and 38J). The ma- 
jority of tumors located iii the upper half of the bladder are grade 3 or 4 and the 
incidence of infiltration of the bladder wall and of metastasis is greater than 
in those situated on or near the trigone (Fig 382) 

Biopsy specimens while valuable in determining the grade of malignancy 
cannot be depended upon exclusively as a guide to treatment or prognosis. Tu- 
mors with a distinct pedicle do not infiltrate the bladder wall as eai’ly as do 
those with a broad base (Fig. 385). Attention has been called to Shivers’ report 
in which no deaths from tumor occurred when the tumor was attached by a 
small pedicle When the pedicle is broad and the fronds of the tumor seem to 
arise directly from the bladder .surface, the prognosis is le.ss favorable. Further 
evidence of malignancy is recognized on cystoscopic examination b.y congestion 
of the mucous membrane, bulbous edema, or submucosal nodulation about the 
base of the tumor. 

The pedicles of large papillary tumors are often hid by the overhanging 
villous processes, making it impossible to see the base of the tumor. The villous 
processes of the more malignant tumors are often matted together, giving the 
appearanee of a solid tumor when seen tlirougli the cystoscopc (Figs. 383 and 
384). In the lower grades of malignancy the tumor is more loo.sely constructed 
and when viewed through the cystoscope numerous fingerlike projections extend 
into the di.stending fluid (Figs 385 and 386). 

The majority of multiple tumors are microscopically in the lower grades 
of malignancy. The average life expectancy is greater here than in single 
infiltrating tumors, but recurrence or the appearance of new tumors is to be 
expected (Fig. 387). 

The cystoscopic appearance of infiltrating tumors of the bladder is quite 
characteristic Arising from the deeper layers of the mucous membrane, they 
often infiltrate the bladder wall extensively before breaking through the sur- 
face. When seen early there is a nodular hj'peremic area, frequently covered in 
part by bullous edema. As the tumor progresses the surface becomes necrotic 
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ami an ulcer appeus The lareinonntous iilcci is iisinlK eo\citcl l)^ a sru, 
necrotic exudate, the maigins arc indurated, and irequcntlj there are areas of 
bullous edema Infiltrating tumors extend beneath the surface uell be^ond 
the apparent confines of the tumoi as xieucd through the e^stoscope This is an 
important feature to remember uhen deciding upon the treatment to be em 
plojed Bimanual palpation of the bladder is often helpful m determining the 
extent of mfiltntion If the tumor can be ftlt through the rectum or aagina 
the prognosis is extccdingh graxe When the tumor is xei-j large and can 
not be properly Msuabzed through the exstoscope a exstogram is helpful in de 
termining the extent of bladder iiuolxeincnt In cxtensixo tumors the bones 
of the pehis and spine and the lungs should be examined bx \ rax bcfoie treat 
ment is begun 



Flp 38 — xiuUipip tipill'ir> car Inoma’ of the bladder treate I b> riili.uration anl raOon The 
patient died three years later from extensi\« ncurrenee inil rinal infection 

The examination should include a thorough studj of tho kidnexs and 
ureters, particularlj if the groxxth is at all extensixe or is situated at oi near 
a ureteral orifice Bladder tumors accompanxing tumors of the ureter or kidnej 
pthes arc occdsiouallx cncountercil and more iteqwntlx tumors of the bladdii 
cause ureteral obstruction xxliich seriously impairs or dcstroxs tho function of 
one or both kidnejs An estimation of the kidnex function should be followed 
bj ureteral catheterization and bilateial pxclogranv? If uicteral rathetcriza 
tion cannot be done an intrax cnous px elogram is desirable 

X methods generallj cmplojed in the treatment of 
bladdci tumors are diatliennx, ndium and itstcfion There are definite mdica 
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lions for eaeii of lliese therapeutic measures but no one is suitable for all types 
of tumors Each method of treatment may be used alone or they may he used 
in combination according to the individual indications. 

Diathermy. — Diathermy or electrocoagulation is obtained b}^ a bipolar 
d’Arsenval current. A large electrode consisting of a sheet of metal is placed 
on the body surface, usually beneath the buttocks The .small or active electrode 
is applied to the tumor cither through the ej'stoseope or through the open blad- 
der. The heat is concentrated at and near the small electrode when it is applied 
to the tumor. Heat travels in a perpendicular and radiating direction from the 
active electrode and destruction of tissue is said to occur to a depth aiiprox- 
imately equal to the diameter of the tip of the electrode. The heat also inter- 
feres with cell vitalit.y at a distance somewhat greater than the area of coagula- 
tion. According to Corbus, who has done considerable experimental and clin- 
ical work with diathermy, the immediate effect is a slow “cooking through” of 
the underlying tissues and the effect is the same on the underlying tissues as on 
the mucosa. There is an aseiitic death of the affected tissues with gradual re- 
placement bj’’ fibrous tissue. Randall and his co-workers employ 1500 to 2000 
milliamperes of current through a fiat-disk electrode one centimeter in diameter 
The electrode is applied until definite bulbing of tissue and liberation of gas 
occur. This would cause coagulation of tissue for a depth of one centimeter. If 
less penetration is desired a small electrode should be used. Previous to apply- 
ing the coagulating euiTont the jiortion of the tumor protruding into the bladder 
should be excised with the high, frequency cutting current, using a loop electrode 
in fiat infiltrating tumors and a pointed or Iniife-shaped electrode for amputating 
the pedicle of a papillaiy tumor. 

"When diathermy is applied through the cystoscope the projecting portion 
of the tumor may be destroyed to the base by repeated applications of di- 
athermj’- by a flexible electrode. A better method if the tumor is situated in an 
accessible location is to remove the tumor down to the muscularis of the bladder 
with a reseetoscope and apply the diathermy current to tlie base of the tumor 
with the hope of destroying tumor cells that have infiltrated the deeper struc- 
tures of the bladder wall. 

Diathermy alone is limited in its application to noninfiltrating tumors or 
to those that have invaded tlie bladder to a moderate degree It is obvious that 
to destroy with diathermy a tumor that has invaded tlie entire tliiekness of the 
bladder would result in a fistula into either the rectum, vagina or peritoneum 
and, even if the tumor were destroyed, little if any benefit would bo given the pa- 
tient, Diathermy may be used to advantage in conjunction with radiation in 
deeply infiltrating tumoi’s that are not suitable for resection. 

Radiation. — Radiation by the use of cither radium, radioactive gold, or x- 
ray is one of the most popular methods of treating bladder tumors The majority 
of'urologists employ either x-ray or radium alone or in con.umction with resection 
or diathermy and it is the universal last resort in the palliative treatment of the 
hopelessly advanced eases of malignaiiey. 
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Rjditim IS cmpJoted .is tniaiwtions cnciscd in minute (rokl oi platinum 
capsules (called ladon seed or imphnts;, or as ndnim element in needles to 
be inserted m the growtli md icmoted or ns jndumi dement m capsules to be ap 
piled to the surfatt of the tumoi TIic use of emanations is the most satisfactoia 
method of apphing radium Tlioi aic rcadih aiailablc and nia\ be left per 
manenth m the tissues Laili implant of tin cman ition should contim tuo milli 
curies of ladon which will supplj si\t\ miUigram hours of radiation The radon 
units aiL cfftctisc within a ladms of one half ti.utimcter and thcrefoie should be 
applied one centimctti f i om oath olJiei lliiouffhout the tumor fFigs 38S 389 .and 
390) According to Ko\es as mint is Iwont' ladons max be implanted without 
fear of more than ttmpmais nnlitioii In laigc tumois as mans as fortj mas 
lie implanted hut caution must he lakui not to insert them into hcalthj bladder 
tissue, so that the bladdti wall will be spaicd the eaiitori?ing effect of the r.idium 
In small tumois radons mw bt inserted through thecsstoscope but ssben a large 
number are to ho imphntwl snpr ipubic exposure is nioie satisfadon 

IVlicn ladmm needles art used bupnapuhit exposure is neccssarx and the 
needles cadi of winch is attached to u hnon or silk tlirtad aie removed after a 
sufficient amount of radiation has heen ddnerivl In the bladder, needles <on 
laming from two to fixe nulligrims of radium should he cmplojcd Thet are 
not to be adxised when emanations nc axaihbic 

LartiC amounts of radium two hundicd or more milligrams in a capsule 
mix be ipphecl to tlio surlicc ot the tumoi using an espccnlh eonstiiioted 
cjstoseopie aheath Tht raduuu capsule is plated in the terminal end of the 
instrument and applied to the tumoi under diiect Msion This method ot treat 
ment is used at tht Bradx Trological Clinit, Johns Hopkins Hospital with con 
siderable sueocss One hundred to two hundred milligiam hours of radiation 
art guen at cadi tioatmout and about tight hundred milligram hours m i single 
course of treatment Vtr> few surgeons arc supplied with a sufficient amount 
of radium in proper containers foi tins method of application, furtheimore, it 
piobabls has no adxantige oxci the use of radon eminations 

The exccssuc use of laduinx in an> form \ vl' cause serj scsere irritation of 
the bladder, and extensne sloughing and fistulas max follow Inttetion of the 
bladder is intensified bj anj form of radiation and lai^e amounts of radium 
implanted m mfctttd bladder tumors ma^ result m sexcre infection of the 
urinary tract Smith and 3Imtz noted thit the mortality from the mse of radium 
was greater than that of bladder rtrsection or the use of diathcrmx Barringer 
XX lined of the daiigei of ming largt iroouiits nf ndnim througli tJie infected 
open bhddet ind in such casts jdxises siualhi ^cpeitcd closes admmistored 
tliiough the cxstoscopc 

X rax therapx alone is i nelx used as n cnntixe treatment of bladder tu 
niois OoUxx and Smftvn tieated 130 tumois of the bladder not suitable for 
suigtrx with cxteinal ndntion with the 320^ kiloxolt unit Bapillarj and non 
papiUaij tiiiiiDi^ icsjioiidcd about tqtnlh well and ugiession octmicd ui 
i 'out out thud «1 the c isis Distitssmg sxmptnms were leliexcd in about 
iiU the patunts and sexen pitieiits hixe suixixtcl fixe xcars tumor ficc In 



528 


UROLOGICAL SURGERY 


Eig- 


388 
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Pigr 389 — App'earance of bladdei 
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the mon iinligiiuit tiiiiiots it )s of dicultil lu conilim itioii with i uluiui 

01 (Intheimj nml i-, v useful inihitut mcisutc m the coutiol ot Metdinij 
iml iifcrred inuis, fioni melnstisis Spiisitntte to vnj iiicicisca in pro 
portion to the dcgice. ot iniUgnaiiti KL)ts suggests the use of \ n\ bs the 
Coiitard method m oil tumors oveept line pipilionns leg-iidlcss of the local 
curative tlierapv Excessive nmomits of \ in an attempt to dtstiov ulvanccd 
malif^inno ot the Waddex max cause impaiabk dunigc to the hliddci, with 
intense ind prolonged discoiufoit to the p'lluiil Eidi itton tliciap} iji the ticat 
ment of nnhpiuiit tuniois ot the lumin ti ict will be clibmifed in Cinptd 
XXXI 


/ 



330— ApDParanpp of hlail W (Firs 3«8 an<l l«9J four fjUottfni; It t treHtmfnt 

-tJie paOent ilied «/\ montli* laO r of pneumonia Tli't* wa^ no clmlrtl evUen u of tumor 

Resection of the Bladder — Resct-tiou of a segment of the bliddei w dl is 
applicable to all tumors so sitmtcd tint the cntiic tumoi can be rmioicd with 
a margin of normal bhddei wall and the wound so Mitured tint nornni bladder 
iuiietion will be icsumcd (Pigs {9d and 394) This method of tioUmcnt is not 
neccisarj in painllirj tumorsimless the Warldei wall has been dccplj inhltmtcd 
Rapillarj tumors of grades 1 and 2 cm be adefpntelj treated bv diathcriuv or 
the implantation of radium Resection is best suited to tumors situated m the 
upper half of the b\ \ddcr, but nns be succcssfwUs executed in eaib infiltrating 
tumors m unv portion of the bladder luvohtmcnt of the luctcral oiifice com 
plicates but does not ncccssmlj preclude segment U resection The meter max 
be dnidtd as it enters the bladd' i and reimplantcd as ncir Us noimal location as 
possible when the bladder Ins liecn rteonstnicted 
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When tlie tumor has extended beyond the confines of the bladder, resection 
is inadequate and better palliative results can be obtained by the use of radium 
or diathermy fortified by x-raj'' treatment. An exception to this rule may be 
made if the tumor is confined to a portion of the bladder covered by peritoneum. 
Here a segment of the bladder Avail including the peritoneal surface can be re- 
moved Avith the hope of cure if metastasis has not occurred. 

Cystectomy. — Since the first edition of this book aa^s published, there has 
been cAddence of more interest in cystectomy The use of sulfonamides and anti- 
biotics has greatly lessened the dangers of ureterointestinal anastomosis Con- 
sequently, the mortality rate in recent reports compares favorably Avith that of 
other extensiA^e surgical procedures In 1947 Higgins stated that there nms no 
operatiA’e mortality in his last tAventy-tAAm cases, and Ferris and Priestley reported 
a mortality of only 8 per cent in patients operated upon from 1942 through 
1946. Only 19 per cent of their patients operated upon fiAm years or more prcAd- 
ouslj’’ AA'ere aliA’^e. Most of their earlier patients had long-standing deeply infil- 
trating lesions. There had been no deaths from recurrence or metastasis in 
patients AAoth superficially infiltrating tumors 

Cystectomy is justified AAdien an early infiltrating cancer is so situated that 
it cannot be removed by segmental resection or AA'hen the bladder has become in- 
capacitated because of repeated efforts to cure multiple recurrences. Cystec- 
tomy is rarely justified as a last resort or as a palliative procedure in cases of 
adAmnced carcinoma of the bladder 

Choice of Treatment. — A study of the literature on bladder tumors shoAi-^s 
a rather AAude divergence of opinion as to the efficiencj'’ of the different methods 
of treatment, klen of Avide experience adAuse radiation, chiefly by the use of 
radium, almost to the exclusion of other methods, AAdiile others AAuth equal ex- 
perience question the adAUsability of its use at all. Some surgeons believe that 
if a tumor cannot be treated by segmental resection of the bladder, there is lit- 
tle probability of relief, AA^hile others are of the opinion that diathermy alone 
should be used in all cases In a statistical study Orr, Carson and Novae found 
that of 267 urologists AA'ho ansAvered the questionnaire 122 used bladder resec- 
tion only, AAdien possible; 87 utilized surgical diathermy through the open blad- 
der exclusively; 177 employed radium in some form AAdth or AAothout diathermy, 
and 75 did not use radium at all. They AA^ere almost equally divided in their 
opinion as to the efficiencj’’ of x-ray therapy. Each of these methods of ti'cat- 
ment has a verj’- definite place in the therapy of bladder tumoi's and the best 
results Avill be obtained bj^ the surgeons aaIio equip themselves to apply the 
method best suited to the indiAddual case. With the exception of the i datively 
benign papillaiy groAAhhs that do not infiltrate the bladder AAmll, all tumors of 
the bladder are definitely malignant and, as in all cancers, permanent re.snlts b.y 
any method of treatment liaAm not reached a gratifying propoition The con- 
dition often goes unrecognized and the sj^mptoms of hematuria or bladder dys- 
function are neglected by the patient or his physician until tbe tumor is no 
lon'’-er confined to the bladder or until obstruction of the ureters has irreparably 
damaged the function of the kidnej's. Furthermore most patients Avitb a tumor 
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of the bladdci ln\c iciehcd tlic age when nnrelatcd sjstemic disease imv pro\c 
a distuibing factoi in reco\cn fiom anj inajoi opci ituc piocedinc The choice, 
Iheicfoie, depends niion the giadc of mihgnuici, the lotition and the stage of 
dc^elopmcnt of tlie tnmoi, the function of the kidncvs and the gcneial plnsical 
condition of the patient 

Small noninfiltiating papillu^ tiiniois, inrticuhrh those ^\lth a small ped 
icle or those giadcd 1 b\ microscopic examination of biop!>\ specimens, are satis 
factoril} treated b\ clectio coagulation administered through the c\stoscope 
If the tumoi is so situated that it can I>e oasih reached, rcmo\al of the tumoi 
doun through tlic mucous incmbranc with the loop of tlic rcseetoscopo followed 
b\ thorough electro coagulation of the base is an excellent method of treatment 

Small pap^llal^ tumois of higher grades of malignancy should be treated 
m a similar manner witli the addition of radon implanted in the base oi the 
local application of ladium by a cystoseopic radium applicator 

Larger papillary tumois, particularly those that have reached such proper 
tions that the confines of the tumor cannot he rcadilv outlined bv cvstoscopjc 
examination, should be treated bv suprapubic section 

Larfee noninfiltiating tumors mav be adequatclv lemoved bv excising the 
tumor at its base, pictuabh with a high frequenev electrode, and applving 
surgical diatheimy to the base If the tumor has infiltrated the bladder wall 
radon seed should be implanted m the base or a segment of Mie bladder should 
bo resected, depending upon the location of the tumoi Ihdioactivo gold and 
cobalt ire being used in the treatment of bladder tumoi s Furtiicr time is 
needed to detoimino then cffcctivcnoss If surgical diathcimv includes a 
ureteial orifice a eafhctei should be passed and the Kulnev drained a few davs 
following opcntion 

I ht infiltrating tumois of the bladder should be treated bv segmental re 
section of the bladder, by cystectomy, or by radiation If the tumor has not 
invaded the penvesical tissues and is so situated that it can be removed with a 
hcalthv margin of bladdci wall willioiil seriously impairing the function of the 
bladder, resection is the treatment of clioice No motliod of treatment of any 
malignant tumor gives as good icsults as excision, provided the entire giowtli 
can be removed 

Cvstectomy should be reserved foi those cases in which an infiltrating tumor 
is so situated or involves so much of the bladder wall that segmental resection 
cannot be done and in which the tumoi is, believed to remain confined to the 
bhdder, or m lapidlv rccurnng multiple papillarv tumoi-s "Wlien used m fai 
advanced eases oi as a last lesort when persistent recurrence has followed othei 
methods of treatment the operation is doomed to failure bv metastasis or in 
sufficient renal function The bladder should never be lomoved solely as a 
palliative measure Severe bladder pam and frequency can be relieved as effee 
tivelv bv uretcrocutaneous anastomosis Cvstectomv necessitates anastomosis 
of the ureterj, to tlie skin or to the Hiate intestine Urcterocutancous anastomosis 
Is the safci proccduio but entails continuous and peimanent attention and in 
mam cases deprives the patient of on active life Ureterointestinal anastomosis 
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is a more difficult operation and has a higher operative mortality but the patient 
may lead a normal and active life without the handicap of urinals and prosthetic 
appliances The surgeon with the teelinical skill to do a ureterointestinal anas- 
tomosis will prefer this operation except in infeebled patients or those with 
dilated ureters. With the urine diverted, massive doses of radium may be 
safeb' administered to the bladder 

Palliative treatment must often be substituted for more radical procedures 
because of the physical condition of the patient or the advanced stage of the 
disease. A patient under mj'- care was in fair general health and had good 
bladder function two years after tlie eystoseopic implantation of radons and the 
administration of x-ray therapy for an infiltrating tumor of the riglit lateral 
wmll of the bladder. A small recurrence near the bladder orifice was treated 
bj'' eystoseopic electrocoagulation. This patient was recovering from an 
attack of coronary occlusion when the tumor was discovered. Resection, which 
would probablj’' have effected a cure, was considered too great a risk 

In about 20 per cent of eases the growth is too far advanced to attempt 
curative treatment with any jirobability of success In some of these, if the 
kidney function is good and the bladder free of infection, the tumor may be 
greatly reduced and its progress delayed by x-ray therapy alone or in combina- 
tion with eystoseopic electrocoagulation or radium. In the very debilitated with 
advanced tumors bladder discomfort may lie relieved bj' ureteroeutaneous 
anastomosis, and the referred pains from the pressure of metastasis may be 
benefited by x-ray therapy. 
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SURGICAL TREAI’MENT OF BLADDER TUMORS 

Excision of Tumors , Transvesical Application of Diathermy, Eadium 
and Kadon , Cystectomy, Partial and Total 

The surgical treatment of bladder tumois consists of the application of 
ndmm 01 othoi i ulioactuc chmciits and diitlicimi tlnough the oi)cn hi uldti, 
excision of tiunois niid ic'seifion ol i ])oitiun ot (he hladtlei wall, and total 
c\stcctom\ As piLMoush mciitioniHl i uli of tlusc jiiocedurts Ins its own 
definite mdicitions, illliough some suigious use one piotediuc ilinost to tlic 
exclusion of all otlicis Open opii ilioii should not he used wlien tin tunioi cm 
liL ticitcd adiquatch })\ cxstoscopit nutliods oi when tlicic is no clmiK ot 
effecting 1 cuic Lnless then, is some dehnitt eouli imdic ition spiml 'iiicstlicsi i 
IS picferud, complete rel ix ition is obtained and it is the safest anesthetic when 
olectiical efiuijmient is cmplosed Tlic I)Io<k 1 pussme cm he Kipt st ihle dining 
spinal anesthesia b\ tiu contuiiious idmimsti ition ot i '1 jki cent solution ot 
dextioso, sarMiii, tlie latc of flow acooiding to tlio hlowl jncssuic TIic dcxtiosc 
is also doeidedh helpful in puicnting shook in long, tedious ojioi itions 

A median supnpubic incision is suitable for all opentions upon the bladder 
for cancer except occasional cases m which the tumor is hmitcd to the area in 
eluding and immodiatch adjictnt to the bhddei onfiee In such ( iscs, if lo 
section IS elected the oper ition inai be done tln<)U}^h the pcnmuin The supi i 
pubic incision xancs m length accoiding lo the thickness of the abdominal wall 
diul the tipe of opetation to Ikj dom (Tig 301) A mole extinsue nuision is 
necessarj for resection or cjsteclomj than foi opciatne procedures within the 
bladder In all cases the incision should he long enough to expose the bladder 
adequatcli (Fig 392) Some surgeons prcfci i ti insieiso incision thioiigh tlio 
skin, superficial fascia and anterior sheath of the muscles, and a tiansxerse 
diMsion of the recti muscles is occasiomlh advised for extensive operations I 
have never seen the neccssitv of cutting the rccti muscles AVith the patient well 
relaxed, especiallv when spinal anesthesia is used there is no difflcultv m re 
tracting the innsclcs suflieienth to expose the entire hladdoi aici The Clicincv 
incision gives excellent exposuic 

If the tumor is to be excised or treated with radium or dnthermv, the 
bl uldci IS exposed is deseiibcil nmici supiapiibic evstotonn (j) iges -I'lG 4')')) 

Resection of the liladder cu cvstcctoiiiv rcquucs vamtions in the exposme 
depending upon the location and extent of the tumor In all cases a moderate 
Trendelenburg position permits the intestines to gravitate toward the upper 
abdomen and makes exposure less difficult 

EXCISION OF TUMORS 

Bladder tumors are nrelj excised except as a preliminarj measure to the 
implantation of radium Those suitable for excision alone can usuallj be ade 
533 
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quately treated by cysloscopic metliods. Oecasionally multiple noninfiltrating 
papillary tumors or low-grade solitary tumors situated in an area of the bladder 
inaccessible to the cystoscopic electrode may be satisfactorily treated by supra- 
pubic incision The tumor should be excised by high-frequency current, with 
a knife-shaped or pointed electrode. A¥ith the electrode an incision is made 
around the base of the tumor down to the bladder muscle. The tumor is then 



Fig 391 — Operative exposure of the bladdei foi lescction of multiple Hunnei's ulceis Dotted 

line sho\s.s line of excision 


grasped with a hemo.stat and the base, including mucosa and submucosa, is 
dissected free Bleeding is controlled by fulguration of the surface from which 
the tumor has been removed. The miieous membrane .should not be closed over 
the defect. If there is any que.stion of deep infiltration the area should be 
resected or, if inacce.ssible, radium should be applied. Wlien there are multiple 
tumors a course of x-ray treatment should be given. 
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Inct«lon for exposing the bH 1<1er for rnlioal re'sectlon of etneer ln\ol\in& the nos 
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THE TRANSVESICAL APPLICATION OF DIATHERMY 

The following quotation from Randall and Uhle accurately summarizes the 
variations of current and the clinical uses of the electrosurgical unit. 

“In general, electrosurgery, embodjdng the principles of the high 
frequency currents, has a three-fold clinical usage, first, the rapid, 
bloodless, aseptic severance of the normal tissue; second, the excision 
or destruction of malignant tissue; and third, the coagulation of blood 
vessels 

“The electrosurgical domain is composed of four general groups. 

(1) ‘ Aeusection’ refers to the cutting of tissue with the high frequency 
current. This term is derived from ‘acusector,’ an instrument devised 
by Kelly and so named by him to differentiate the electrosurgical ‘knife’ 
from the scalpel. (2) ‘Electrodesiccation’ effects destruction by de- 
hydration, the current being of the unipolar Gudin type. (3) ‘Electro- 
coagulation ’ implies a thei'mic reaction, death of tissue being produced 
by heat coagulation of the tissues. Tiiis current is of the bipolar 
d’Arsonval type (4) The term ‘diathermy’ is sjmonymous with elec- 
trocoagulation The dissimilarity in nomenclature represents a time 
factor: the longer the application of current, the more extensive the 
thermal effect in the tissues. Diathermy, therefore, implies a deeper 
penetration of heat, consequently its destructive effect is greatei'.’’ 

Some form of electrosurgery is used in the treatment of most bladder 
tumors, either alone or in combination with resection or radium. Lowsley and 
Kirwin describe the “loop-ball-disk” method of handling large tumors not 
suitable for resection. The ball is applied to the bladder wall ‘encircling the 
tumor to seal off the blood vessels The loop electrode with the cutting current 
is then used to remove the protruding portion of the growth and the disk to 
coagulate the surface before applying radium Wlien resecting the bladder for 
tumor, it is my custom to coagulate the entire surface of the tumor and the 
bladder surface adjacent to the base of the tumor, then to excise the entire area 
with the high-frequency current with a pointed electrode. 

Diathermy alone is curative in some tumors, particularly those that have 
not infiltrated the bladder wall extensively, and, as has previously’' been stated, 
many surgeons prefer it to other types of treatment. In the application of 
surgical diathermy Corbus advises that on the table be placed several layers 
of thick paper, then Vs inch rubber sheeting which is covered by some heavy 
woolen material to keep the patient dry, and that the surgeon and his assistant 
stand on wooden platforms covered by paper and rubber sheeting to prevent 
short-circuiting For the same purpose head lights or lighted retractors if used 
should be attached to a battery rather than to a current transfonner. 

The indifferent electrode, which consists of a piece of blocked tin about 
5x6 inches, is placed under the patient, just above the buttocks A piece of 
gauze well moistened with hypertonic salt solution is placed between the electrode 
and the patient’s skin to minimize the danger of superficial burn Corbus con- 
siders ether anesthe.sia extremely dangerous because of llie jiossibility ol short- 
circuiting the current. The active electrode consists of a rubber handle through 
which a metal core passes The proximal end is attaehed to the cable of the 
diathermy machine and the metal applicator is screwed into the distal end. Ap- 
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plicitors of difftrint si?e nnd slnpc ma\ J)c used, dependinp; upon the partieuhr 
situation The retnetors should be rubber because metal is a conductor of 
electricity and ma\ be aceidenlallj touched bj the active electrode A glass 
speculum is suggested bj Corbus to protect the bladdci wall and a Barnes bag 
in the rectum to elevate the base of the bladder and piotect the rectum "While 
these accessories are useful, thev are not absolutelv essential The electrode is 
placed firmlj against the tissue to be destiojed and the current turned on The 
bubbling of gas and escape of steam from the margins of the electrode are in 
dications of sufficient length of application If the tumoi has not been covered 
bj the electrode, the electrode should be moved to another area and the proce 
dure repeated 


e f 
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-Vitli tl' b" 
llie base of tlie pcdielo (Pig. 31 ) 6 ), ■' ‘'W'lwation of diatlicrjiij to 

the llngtlfrf apptafeo‘‘T tc^tVarao™ “ 

.Hed a.pe..o „f d^:- 1 



F,s «._TI,c n, or ,„r6.oal 


Itvo T Forty-eight hours later examination of the 

la^T of m3le “7'“ “ tion of the mueosa, submucosa and superfeial 

ayers o mus le. Randall and Uhle employ 1,600 to 2,000 milliampere., of 

curren flirough a dtsk elo^ctrodc one centimeter in diameler. Tlie eleelrode is 
applied until ischemia is obtained with bubbling „£ the tissue and the liberation 
of gas. They suggest the insertion of a linger in the rectum or vagina to elevate 
the area and to gauge tlie amount of heat. I| i, paHieularly desirable to combine 
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radium Mith diathermj Mhen there is deep infiltration of the bladder Mall and 
uhen buflieient diatherm\ to destro> the prowth Mould endangei adjoining 
structures Radon seed or small needles of radium ma> be used The radium 
should be implanted m the depth of the groMth, depending upon diatherm-v 
to dcstro\ the supcificial poition of the tumoi Radioictne gold oi cobalt is 
noM being used b\ some surgLons in pietcicncc to radium 


THE TRANSVESICAL APPLICATION OF RADIUM 


Radium emanations must be obtained fiom i distance in most instuiccs, 
therefore, it is neeessar\ for surgeons to delermiiie the amount of radium to be 
used, b\ preoperatue o\ imination Tins is done b\ tstimatmg as iceuratch as 
possible till, aolume of the tumoi to he iiradiated Pipillarj tumors are excised 
at the base ami laduun is luscrtul in the mfiUi itmg poition ot the gioMtli, thctc 
fore it IS necessarj in such eases to estimate the \oIume of the interstitial portion 
of the tumor The surface area to be irradiated maj be determined estimating 
the dimensions of the tumor b> a calibrated ureteral catheter inserted into the 
bladder or more iccuratcH hv the use of KirMin’s instrument for measuring 
bladder tumors Determination of the thickness of the tumor is more difficult 
Some idea maj be obtained bj vagin il or rectal palpation In most cases tumors 
suitable for radium treatment arc not moie than one centimeter thick or ma\ 
be reduced to i ccntimctci ni depth lu clectioMirgu il t\cision Tliorcforc onh 
one plane of radiation is usuallj neccssan 

The threshold erythema dose of radiation is the unit of quantity by 
Mhich tissue doses ma> bi exptesstd The tissue dose applied to any tumor 
depends upon the number of radon implants used their strength measured in 
millicunes, and the distance thej are placed one from the other There is no 
way of determining at the present lion mucli radiation is necessarj to dcstro> 
a giien tumor Archie L Dean states that a studj of a scries of patients Mith 
knoMii bladder cancer uho Mere apparciitlj cured, fiie ^eal& after radia 
tion, shoMed that the minimum tissue dose gnen Mas 10 Up considers 12 
the average tissue dose desirable in tJie treatment of bladder tumors It 
is the usual custom to phut gold radon seeds, of approximatch 2 me oicli, one 
centimeter apart at the acrtiees of equilateral triangles throughout the groMth 
and ouc ccntiinctci beyond its maigin Whin properh pheed lo me ndoii 
seed avill gi\ e adequate irradiation atid should he used in large tumors to pre% ent 
possible damage to adjacent organs from e\ccssiic irradiation The aocom 
paniing table Mhicli has be en published bj E 11 Qiiimbv sIiomsIiom much radon 
IS needed to ticat bhddci tumors of difttrcnt sires Mith eicnh spaced radon im 
plants 


The \oIume of the tumor is obtained lu imdtiphing its three dimensions 
but no ro«luetion is made for tumors less tlian 1 cm thitk— for example, a tumor 
cm i\Kio, 5 cm long and PI'S eni thick Mould be tieitcil as a tumor whose 
\oliimc was 20 cubic centimeters and from the tabic gmn, would require 34 8 
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T'OL'UME OP TUMOE IN CUBIC CENTIMETERS 


THRESHOLD 

ERYTHEMA 

DOSES 10 20 30 40 60 80 100 


. Millicurie Hours 

10 2,750 3,800 4,700 5,300 6,500 7,500 8,450 

12 3,300 4,560 5,640 6,360 7,800 9,000 10,140 

15 4,125 5,700 7,050 7,950 9,750 11,250 12,675 

Millieunes Destroyed 

10 21 29 35 40 49 56 64 

12 25.2 34 8 42 48 58 8 67 77 

15 31.5 43 53 60 73 84 96 


(From “Treatment of Cancer and Allied Diseases,’’ Pack and Livmgston, Vol III, 
Chapter CVII.) 

Hiillicui’ies of radon, ivliicli Avould furnish 4,560 millicurie hours of radiation and 
supp]^^ 12 tlireshold erjdliema doses of radiation tvhen applied in properly dis- 
tributed radon seed Wlien estimating the number of radon seed to be used, 
allowance should be made for irradiating the zone immediately surrounding 
the tumor. Infiltrating tumors often extend for some distance beneath ap- 
parently healthy mucous membrane To a tumor 4x5 cm. should be added a 
1 cm. area surrounding the tumor, making the entire area 6x7 cm., and the 
volume of the area 'to be irradiated if not more than 1 cm thick ivould be 42 
cubic centimeters. There is little doubt that much of the dissatisfaction with 
radium as a therapeutic agent in the treatment of bladder cancer results from 
inadequate dosage It is therefore important to secure an amount of radium 
for sufficiently thorough irradiation of the entire tumor area. If sufficient 
radium is not available some other foi'm of treatment should be given. 

Surgical Technique. — After exposing the bladder suprapubically and pro- 
tecting the abdominal u’ound ivith gauze sheets, the fiuid used to distend the 
bladder is permitted to drain out through the catheter and the bladder is opened 
bi^ a liberal longitudinal incision. The bladder should be separated from the 
perivesical tissues onlj-- enough to permit adequate exposure. Anj'’ remaining 
fluid is remoimd by suction. The tumor area is ivell exposed by properly placed 
retractors. A self -retaining bladder retractor is very helpful. If high-fie- 
queney current is to be used, retractors made of nonconducting material are 
desirable. Radium may be used alone or in combination Avith electrosurgery 
Papillary tumors are excised at the base A\dth the high-frequency euri’ent. the 
bleeding is controlled by coagulation, and I’adon seed or other radioactum ma- 
terials are inserted in the base If the pedicle is not too thick to be grasped, a 
A'ery satisfactory method is to clamp the pedicle as near the bladder mucosa as 
possible AA'ith a curved hemostat. The coagulating current is then applied to the 
hemostat Ija' bringing the electrode in contact Avith it until bubbles apiiear along 
the margins of the blades The cutting current is then used to sever the pedicle 
proximal to the hemostat. Plat infiltrating tumors may be implanted AViih 
radium Avithout preliminary coagulation hut it ahvays seemed logical to me to 
remove any portion that protruded above the mucous membrane of the hladdor 
^vbh the loop electrode and coagulate the surface before inserting radium. I he 
method of LoAVsley and Kmvin previously described is excellent. The ladon 
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se('(K nc tlRH imphiitcd x tlivtinti of one centiniftti \])att tluo\if*hout tlu 
fCKmtli imlm i ouc teiitimttti /oiu smiouiulmf, it Thi stcd sht)u!d))e pi leod 

IS n<. ui\ is possibk O'lfm fioift tki j«isliu<u hunt of the tuuun (lij. *07) 
A fiiijrei lu the uitum oi a ijfim js hilpftil m phcmg the seal The fi/iKt' 
should meieh sense the point of the needle It th< tnmoi js not nioie limn 1 7 
cm thick all the seed should he dcjiosited m the simt plane H the tumoi is 
moio than I ') cm thuk a second plane of emanations should ho placed ono 
centimeter supeificiil to the hist The\ should he placed so that anj three 
seed fonn the leiticis of an cqmlateial tiiaa'gle the sides of svhich aie one 
eentinietcj Jong 



When the djathcrnii treatment completed, or the ladium is niscitcd, the 
bladder is flushed out with an antiseptic solution and the wound is closed 
\i the diathcimx has been of moderate extent such as troalment of the 
uses of papdlan tumors, the bladder maa be eomplotclj closed, depending upon 
a urctiril catheter for drainage In manj cases conialpseencc is doeidedh 
lastcncd in this Mac li the diatheniij has been at all ostensne, it is piefcrable 
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VOLUME OF TUMOR IN CUBIC CENTI METERS 

THRESHOLD 

ERYTHEMA 


DOSES 10 20 30 40 00 80 100 


Millicune Hours 

10 2,750 3,800 4,700 5,300 6,500 7,500 8,450 

12 3,300 4,560 5,640 6,360 7,800 9.000 10,140 

15 4,125 5,700 7,050 7,050 9,750 11,250 12,675 

Milhcuric.s Dnsiroyed 

10 21 29 35 40 49 56 64 

12 25.2 34.8 42 48 58.8 67 77 

15 31 5 43 53 60 73 84 96 


(From "Treatment of Cancer and Allied Diseases," Pack and Livingston, Vol III, 
Chapter CVII.) 


niillicurie.s of radon, which would furnish 4,560 millieurie hours of radiation and 
supply 12 threshold erythema' doses of radiation when applied in properly dis- 
tributed radon seed When .estimating the number of radon seed to be used, 
allowance should be made for irradiating the zone immediately surrounding 
the tumor. Infiltrating tumors often extend for some distance beneath ap- 
parently healthy mucous membrane. To a tumor 4x5 cm. should be added a 
1 cm area surrounding the tumor, making the entire area 6 x 7 cm , and the 
volume of the area to be irradiated if not more than 1 cm. thick would be 42 
cubic centimeters There is little doubt that much of the dissatisfaction with 
radium as a therapeutic agent in the treatment of bladder cancer results from 
inadequate dosage It is therefore important to secure an amount of radium 
for sufficiently thorough irradiation of the entire tumor area. If .sufficient 
radium is not available some other form of treatment should be given. 


Surgical Technique. — After exposing the bladder suprapubically and pro- 
tecting the abdominal wound with gauze sheets, the fluid used to distend the 
bladder is permitted to drain out through the catheter and the bladder is opened 
by a liberal longitudinal incision. The bladder should be separated from the 
perivesical tissues only enough to permit adequate exposure. Any remaining 
fluid is removed by suction The tumor area is well exposed by properly placed 
retractors. A self-retaining Ifladder retractor is very helpful. If high-fre- 
quency current is to be used, retractors made of nonconducting material are 
desirable. Radium may be used alone or in combination with eleetrosurgcry. 
Papillary tumors are excised at the base with the high-frequency current, the 
bleeding is controlled by coagulation, and radon seed or other radioactive ma- 
terials are inserted in the base If the pedicle is not too thick to be gra.sped, a 


very satisfactory method is to clamp the pedicle as near the bladder mucosa as 
possible with a curved hemostat. The coagulating current is then applied to the 
hemostat by bringing the electrode in contact with it until bubbles appear along 
the margins of the blades. The cutting current is then used to sever the pedicle 
proximal to the hemostat Plat infiltrating tumors may bo implanted with 
radium without preliminary coagulation but it always seemed logical to me to 
remove any portion that protruded above the mucous membrane ol the bladder 
with the loop electrode and coagulate the surface before inserting radium. The 
method of Low.sley and Kirwin previously desei-ibed is excellent. The radem 




supncvL. Tnr\TMi-\T of bi vodir tumors 54) 

to drain the bladdei supidpubnalh T\ith a Higc tube that Mill not become oc 
eluded b\ mucus oi slouglis In citlicrc isc tlic bladder Mound should be siituud 
Mitli tMo contnuious sutuies of No 1 chioiiiic eitgut the fiist includin? the 
muscles of the bliddcr Mall but asoiding tlic mucous metubi \nc and the second 
placed iitoie supeifieiallj and buiMiig the first iom It a drainage tube is to be 
used it should be placed at the uppei angle of the bladdci incision and a purse 
string suture should be taken in the anteiior smface of tlic bladder sunounding 
the tube so that Mhcn it is tied, the bladder Mali will be inverted close to the 
tube This assures a water tight joint and a drj wound The ends of the suture 
are left long and ore carried through the muscles and aponeurosis of the ab 
dominal wall on each side of the woiiiid and tied acios^s the wound belon the tube 
This fixes the bladder to the anterior abdominal wall foi a while and is verj 
helpful if the tube should be pulled out during the fiist few dais follouiiig the 
operation (Figs 398 and 399) A small rubbir tissue diain is tlicn placed to 
the anterior surface of the bladdci and brought out ncai the lower end of tlie 
abdominal wound and the wound is closed m laicrs It is rarclv nccessarj 
to suture the muscles for sutuic of the antciioi sheath usualh approaimatcs them 
aceuratelj If thej are sutuied. No 1 plain catgut sliould be used in a con 
timious suture drawn just tightlj enough to approximate them The anterior 
sheath or aponeurosis is closed with a continuous lockstitch suture of No 1 
chromic catgut If there is much fat on the abdomen tin's lajer nia> be approxi 
mated b\ a few intcriupted sutures of No 1 plain catgut The skm is closed 
with interrupted sutuies of coaise silk or medium sillaioim gut 


RESECTION OF THE BLADDER 


The indications foi resection of the bidder in the treatment of bladdei 
tumors lie giion on page 520 It is important tint the locition and extent of 
the growth be determined as acewratclj as possible fumors often appear more 
extensile when the bladder is opened than when viewed through the cvstoscope 
The lenijlh of the abdominal incision vanes with the thickness of the abdominal 
wall There must be sufTicient room for adequite exposure of the bladder TIio 
solution used to distend the bladder is kft m place until the upper part of the 
bladder is liberated TIic bladder is moic easilv identified and separated from 
the adjacent tissue when moderatcli disteiukd The peritoneum should be 
opened and the pcntoiicum coicnng the bladdei examined If it is miolitd it 
IS resected with the segment of bladder w ill to lie icmoied Advantage should 
b( taken of the opening m the ptiitonctim to palpate the rctiopenloiieal aiea 
and tlio liicr for eiulenee of metastasis ^\hen doomed desirable tlic iliao 
cl inds on one or both sides mai be excised 


If the tumor iniohcs the peritoneal, covered aiea of the bladder the u\ 
testmes are packed off with gauze and retractors are placed in the wound just 
above the bladder A transverse incibion is made in the peritoneum as it is re 
ncctcd from the bladder postcnorlv and anj bleeding areas aie clamped and 
luatod (Figs 400 and 401) The fiiiid is then peimitted to dram out of the 
bladder A longiliidmal mcision is made m the bladder and earned as far 
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Fig- 398 — Tlie treatment of bladder tumor with radium needles Tbe needles are inscitod 
parallel to the surface of the growth Ureteral catheter inserted to diain the kidney a few 
days following the operation The other end of the catheter is passed out thiough the uietlira 



•p'.g. 'ig!) Closure of bladder follOHing dlathcimj oi 

needles are used the threads aio brought out thiough 
a^e TlthdraA\n «hen sufllelent Irradiation has been gnen 


Implantation of ladluiii 
the diainage tulie and tin' 


When 

needles 
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tlie catlir'ttr clots, it is better to dram the bladder snprapobieiU) Ihrongh 
a stab i\oumI ncxr tlic ape\ of the bladder -md to one side of the sntnre hnc 
After the bladder Ins been swlmnd the can^c packs ore remosed and the 
pentontiiin is closed luth a fontmiious nnttitss sutnu of No 1 chroimc c itgiit, 
CNeiting the nurgms of the peiitonuwn (Fig 101) The aMommot isouiid is 
closed, leai mg odeqii itc <h un ige to the hhdder 
When the tumor is sitintcd on the base or on the laltnl nail of the bladder, 
tlio peritoneum must be stripped from the posterior n all of the bladdei to obt im 
adtquate exposure After exposing the pre\esieal spice i tiansieise incision is 
made through the fascia and lot doiwi to the bhddcr jnst bclon the refierted 



401 —Per tt)ne«in being j,trlpred from po tenor mall of the blaJOer Jetvjnff iruohr 1 oar 
lion attart^l to the Wa\i^t*r 

fold Ol penloneuTa The pre\Csieal fat and fiscn am then pushed downmrd 
beneath the pubis and tlie Jo«ci flip of the diiidcd \csical la’ci of the pelvic 
fasoia IS sutured to the obdominil nwsele^ at the loupi angle of the uound 
destrihcd under supnpubie pjstostomv The peritoneum is then dissected from 
tlie mitcrior wall and tht apex of the bhddei until the ettaciunent of the luachus 
Is encoDutcred 7hc ru lehtis is doublv elimjud lUul dnidt<I fl’ii, 40>) Tlie 
upper stump IS li5,'ittd -nith i No 1 i>liin catgut lit,7tiirc and the hemostut is 
left on the lovvtj stump for traHtaa A& au assistant lifts the bladder upnxrd 
and {or\ ard b\ the attached hemostati the opeiator iiiscits his index fingers be 
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posteriorly as possible Avilhoiit eneroaehino- upon llie luinor (Fig. 402). The 
bladder wound is retracted and any excess ilnid is aspirated. The surface of the 
tumor is then eoagulaled with the diathermy current. The tumor-bear- 
ing area of the bladder, including the peritoneal covering, should be excised 
in one ma.ss, with at least an inch of adjacent healthy tissue by elliptical 
incisions beginning at the upper end of the median bladder incision and pass- 
ing downward on either side of the tumor to join whci'c the peritoneum has been 
previously divided. The excision .should be done with the Ingh-frecjuency current, 



Fig. 400 — Suprapubic exposuie foi excision of infiltrating tumor at the apex 
bladder Cui\ed line indicates aiea at winch parietal peritoneum covering the biaucici 
divided 

using a pomted or knife-shaped electrode (Fig 403). Bleeding points are 
caught with hemostats and the vessels are coagulated by touching the liemostats 
with the point of the coagulating electrode when the excision is tinislied. The 
wound in the bladder is closed in a straight line with two continuous layers of 
No. 1 chromic catgut sutures in a small curved needle In the female it is very 
satisfactory to drain the bladder with a large mushroom catheter placed through 
the urethra. In the male, because of the danger of epididjmiitis and occlusion of 



TRf trMFNT or BIjIDOFI T(J^^OK^ 


540 


till, tTigonc !■. ippionlua tiK Iiiitpr on flic side ocposul is iccogni/cd entering 
the blndtltr In the male the lu Actciim iMwes liefiiccii the fcrjniinl portion 
ol the ureter and the Wadacr It the ut» tenl oiilice is to ho resected, the ureter 
should be doiihU ligated as tt enters the bliiUcr and dnnlcd lietucin the liga 
turcs The ends of the ligatnic on the proximal stump irc left long for identiflca 
tion The res dcterelis iw nsiliUi he pushed islde, hut ulien iicccssars it may 
bo divided and the ends ligated 

tVhen the bladder has been liheriled well beyond the area of the tumor, a 
self-ictnmmg retractor is plated in the ahdomiml nound and the exposed sur- 
face is covered vvith gauze sliecis The bladder nail i< giaspcd near the tumor as 



ris 401 — rtci iftn of th/* tumor inclwiirf. i brod<) marem of htaUh> il'«ue 

previously oJilhned bv cystoatopic ixammatMU iml intisjon is made ln^o tne 
Wadd'’r The location ot tlie incision shonM depend upon the location o£ the 
tumor hut slioultl not oikio'kIi upon it AMien tho hhidiVi is <ipetic<7, anv rc 
muning fluid is aspnaled uni the mosion is enHrt,cd sufiu-itntlv to inspect 
thoroughlv tiie mtenul surfafH» ot the blailder Tnc siirXacc oi the tumor should 
tlien be coagulated vvjtii a blunt deUrode After congnhtjof, the tumor surface 
It is ueil to outline the incision on the Wicldei mucosa 1>\ lightly eoa^Jating j 
lint surroimding the tumor it i distmce of about one incli (rij> -lOT) 
V\ ith the tutting turrent lud a simp tkeUo*lt the tumor in i is ou iscd, htgiii 
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hind the bladder, one on eacli side of the adlierent pei'itoneinn, and gently 
separates the bladder from the loosely adherent areolar tissue until the fingers 
meet just below the area from which the peritoneum is reflected from the bladder. 
The encircled and adherent area of peritoneum is then dissected from the 
posterior surface oi the bladder with dry gauze (Fig. 406). If tlic peritoneum 
is torn the separation is completed and the rent sutured with fine chromic catgut. 
The fluid is then permitted to drain from the bladder to give more room and the 
dissection is continued in the direction of the tumor until the bladder is liberated 
well beyond the borders of the gi'owth on all sides. It is unnecessary to free the 
bladder further than is needed for adequate exposure of the tumor area. To 



Pifr 402 — Opening bladdei anteiioi to the tumor Dotted line indicates aiea to 
cised TJie pres’esicaJ .space has been closed by interrupted sutures of No 1 plain catgut irom 
pre\esical fascia to margins of rectus muscles 

liberate the bladder completely and deliver it from the pelvis will probably make 
the resection and subsequent suturing a little less difficult but will necessitate 
the severing of a number of blood vessels and nerves that should remain intact 
and certainly increases the danger of necrosis and delayed healing. If the 
tumor is confined to the base of the bladder and does not encroach upon either 
ureter resection can be done without dividing any large blood vessels Since 
most tumors involve a lateral wall of the bladder, the arteries and veins of one 
side must be divided. As they are reached they are doubly clamped, divided and 
both stumps are ligated before continuing with the dissection As the area of 
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ing a sal\c at Us ftntriuce mto ttc blaJd^’r The tnJ of the urcta is split a 
short distance and a mattress sutuie is takfn thiough each flap, earned through 
the Waddei uall, and tied on the postciJoi suifaee (1 ig The nrctei is 

sutured to the t\ouud of entrance on the posterior stirt ice oi the Madder nith 
a fen serj fine eliromie catgut siitmes, cai© being tahen not to enter the lumen of 
the nutir (Fig iOd) In most easts, after icscetuig a portion of the bladder 
the ureter is not long enough to be transplanted in this waj and must be carrtea 
direetlj through the bladder nail The raetliod of fivmg tlu ureter ij, the same, 
or the end mav be left projecting into the bladder In tlm latter method i fen 
fine plain catgut sutures should be used to fi\ the oulei cohering of the ureter to 
the margins of the noiind m the mucous memhiant of the hladdci 
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ning at tlie end of tlie bladder incision, encircling the tumor at a distance of 
about one inch. As the incision is made, bleeding points are clamped and 
later coagulated, as previously described. When the tumor area has been re- 
moved the field is again examined to be sure that no tumor tissue has been left 
The instruments used are now discarded and others are provided for closing 
the wound. The sheets used to cover the exposed abdominal surface are replaced 
by clean sheets. At this point some surgeons advise that the wound bo flushed 
out with 50 per cent alcohol. This, in my opinion, is of doubtful value and is 
certainly irritating to the tissues If the operation has been done carefully and 
the suiTace of the tumor coagulated before excision is begun, there is little prob- 
ability of transplantation of the cells of the tumor. 



404 — Closure of the wound The peritoneum is closed with a continuous mattress 
< 5 nture of No 1 chromic catgut The bladdei is closed in two layeis the muscles with a 
continuous lockstitch suture of No 1 chiomic catgut and the fascia with a continuous sutuie 
of No 1 chromic catgut The bladdei is drained with a urethral catheter 


If the ureter has been divided it should be reimplanted before the bladder 
incision is closed. An area is selected as near the trigone as the ureter will 
reach permitting at least 0.5 cm. to pi'oject into the bladder without tension. 
If there is sufficient length of ureter a short incision is made in the posterior 
surface of the bladder down to the mucosa, the mucosa is dissected up about 
a centimeter forward, then incised, and the ureter is pulled tlirough, thus form- 
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mg a \al\e at its eiiti mee into the bladder The end of the ijrctci is split a 
short distance and a mattiess sntuic js tahcii thiongh each flap, earned thtough 
the bbddci and tied on the imsteiioi siuiacc (Fig -lOS) The uietcr is 
sutured to the wound of entrance on the posterioi surtace of the bladder with 
a few \crj fine chromic catgut stituiu., tiie being taken not to enter the lumen of 
tlic uretci (Fig -lAOj In most eases attci icseeting i portion of the bhddtr 
the ureter is not long enough to bt transplanted m this wnv and must be earned 
direetlj through the bladder wall The method of fixing the ureter is the same, 
or the end niaj be left projecting into the bladder In the httcr method a few 
fine plain catgut sutures should be used to fix the outci eo\crmg of the ureter to 
the margins of the wound in the mucous membrane of the bladder 
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hie 40G — The urachus is liividecl between two liomostnfs (Fip: -JOS) Tiie upper stump 
IS heixtccl The lieuiostnt is left on the lowei stump to be used as a ti actor as the peritoneum 
IS stripped fiom the postoiioi wall of the bladdei 



Fur 407 The postoiioi and iipht Inteial wall of the bladdci has been 

and the light uietci isolated as it entcis the bladdei Dotted lino indicates poi 
to be excised This includes the right uieteial oiiflco because of its pioxmiity 


dissected fiee 
lion of bladdei 
to the giowth 
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When the bladder is closed the sheets should be removed and the wound 
earefullj^ inspected for bleeding areas and sponges. One rubber tissue drain 
should be placed down to the space of Retzius and one or two, according to 
the extent of the dissection, dow'n behind the bladder. The abdominal wound 
]s closed accurately around the drains. Better healing is obtained Avith less 
chance of stitch abscess by suturing the Around in layers, the muscle with a 
continuous suture of No. 1 plain catgut, tlie anterior rectus sheath Avith a 
continuous lock stitch suture of No. 1 chromic catgut and the skin AAuth inter- 
rupted sutures of coarse silk or cotton. If a suprapubic tube is used to drain 
the bladder it should be securely fixed to the skin so that it aauU not be dislodged. 



Pigr. 409. — Closing- the ivound following extensive resection of the bladder including the 
distal end of the uretei The mattress sutuies fixing the ureter to the bladder are tied on in 
posterior wall of the bladder (Fig 408) The anastomosis of the ureter to the bladder is 
stiengthened by interiupted sutures of fine chromic catgut The bladder is closed as illus- 
trated by a continuous lock stitch suture of No 1 chioniic catgut This suture is usuaiii 
buried by a second continuous sutuie of No 1 chromic catgut catching the fascial covering o 
the bladder. The bladder may be drained supra pubically oi by indwelling cathetei 


TOTAL CYSTECTOMY 

In recent years complete remoAml of the bladder has been more Avidely Aised 
in the treatment of carcinoma A gi*eat many factors have influenced this trend 
toAvard the more radical treatment of bladder cancer The small percentage of 
complete cures by less radical methods, improvements in methods of diverting 
urine, and a loAver mortality from cystectomy are the chief reasons for the more 
frecjuent employment of this proceduie. 
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The majoriU of bladder tumors arjse on the base and invoke or encioach 
upon the ureteral orifices or \csical sphincter Segmental resection, including 
a safe margin of heilthv bladder wall, is at tunes difficult or impossible in the 
infiltrating t\pes of tumors, electrical excision, fulguration, and radiothcrapv 
are rarcK more than paUiatne Improved surgical technique nnd the use of 
rccentlv developed chemotherapeutic and antibiotic medication have grcatlv 
reduced the mortahtj and morbiditj of urctcrointestinal implantation Slanj 
of these patients now live comfoitable and useful lives without the crippling 
effect of ncphrostomv or cutaneous uretcrostomv In properlj selected patients 
the mortalitv from cjstectomj should not be prohibitive The operation is less 
difficult foi the surgeon and no more trjing to the patient than a segmental 
resection involving the base of the btaddei and requmng ic implantation of 
one of the ureters 

Cjsteetomj is indicated in easts otmfiUriting taicinonn so extensive or 
so situated that there is no probabilitv of a cure bv less radical methods, and m 
multiple tumors of a low grade of mahgmncj that peisistentlv recur rcgaidlcss 
of less radical methods of treatment It is aUo indicated when papillarv tumors 
almost cover the surface of the bladder, and when tlic function of the bladder 
IS greath impaued as the result of radiation therapv, even though the tumor 
has been apparent!) eradicated It should not 6e used as a last resort when, in 
all probabiht), metastasis has occurred or the tumor lias grown bevond the con- 
fines of the bladder The patient’s ago, phvsical <ondition and icnal function 
should give promise of a reasonable life cxpcetanc) if the opcntion proves sue 
cessful The operation ma) be done through a supraiiubic incision or bv a com 
bined operation in which the bladder is lilierated down to the area of the internal 
sphincter through a suprapubic incision and detached from the deeper subpubie 
structures from below In the male it is better to remove the seminal vehicles 
and prostate with the bladder A large percentage of tumors requiring cvstec 
tom) encroach upon the tngonc and in some cases invade the prostate, further 
more, there is the possibilitv that pnmarv carcinoma mav bo present or mav 
later occur in the prostate If the tumor docs not invade the tngonc or grow 
within two inches of the internal sphincter, the prostate mav be left with re ison 
able safet), so far as the bladder tumor is concerned In mv own experience, 
such eases are usu illv amenable lo segmental resection 

Prostatovesiculcptom) ma) be done quite well through a suprapubic incision, 
particularlv m relatuclv thin patients where the deeper structures do not lie so 
far bencatii the abdominal surface Those well acquainted with retropubic 
operations upon the prostate will hive little difilcultv m freeing the gland from 
ibove Abdommopermeal cjstcctomv will be preferred bv those accustomed to 
doing perineal prostatie suigerv It is less difficult in corpulent patients and 
Ins the adv antage of prov iding dependent drainage 

When cvstcetomv is decided MXKm, the unne must be diverted, either bv 
bringing the metcis to the smfset of the ilMlomeu oi liv transplantation of the 
meters into the sigmoid or rectum In most cases it is safer to transplant the 
ureters at an earlier operation and remove the bladder when tlie patient Ins 
sufficientlv recovered A popular method is to transplant the right ureter and 
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When tlie bladder is closed the sheets should be removed and the wound 
carefully inspected for bleeding areas and sponges. One rubber ti.s.sue drain 
.should be placed down to the space of Jletzius and one or two, according to 
the extent of the di.ssection, down behind the bladder. The abdominal wound 
is closed accurately around the di'ains. Better healing is obtained with less 
chance of stiteh absce.ss by .suturing the wound in layer.s, the muscle with a 
continuous suture of No. 1 plain catgut, the anterior rectus .sheath with a 
continuous lock slitch suture of No. 1 cliromic catgut and the skin with inter- 
rupted sutures of coarse silk or cotton. If a .suprapubic tube is used to drain 
the bladder it .should lie securely fixed to the skin so that it will not be dislodged. 



FJg'. 409. — Clofilnfi: the wound fo'lowing: extensive resection of the bladder including the 
distal end of the urctei The mattre.ss sutures axing the ureter to the bladder are tied on the 
posterior wall of the bladder (Fig 4 08) The anastomosis of the ureter to the bladder is 
strengtliened by interrupted sutures of One chromic catgut The bladder is closed as 
trated by a continuous lock stitch suture of No 1 ciiromle catgut. This suture is usually 
buried by a second continuous suture of No 1 chromic catgut catching the fascial covering oi 
the bladder The bladder may be drained suprapubically or by indwelling catheter 


TOTAL CYSTECTOMY 

In recent years complete removal of the bladder has been more widely n.sed 
in the treatment of carcinoma. A great manj'^ factors have influenced this trend 
toward the more radical treatment of bladder cancer. The .small percentage of 
complete cures by le.ss radical methods, improvements in methods of diverting 
urine, and a lower mortality from cystectomy are the chief reasons for the more 
frequent employment of this procedure. 


surGicvi. TS FVTvrsT or bi vdufk tumops 

prcMousb been for tiansplinhlion, the stximps are iihcrated and le 

moNcd wth the bhclder If tho iie to be disposed of after the Idaddci is ic 
nioved, tho shonhl he hheixted tbrongbout their ptUic eouise tlouhlj hgated, 
and di\jded neii the hhddci md a ligiture left long on tlit pioMnnl stwiips 
for identineition The hhddci is now eompletclv emptied ind, as it is pulled 
upward, the base with tlit attichcd scmiji il \tsicks is stripped fiom the lectum 
witli the finger This dissection is continued dovuwaid, sepauUmg the rtetuin 
fiom the postenoi suifate oi the piost itc The hladdci is tlieii drawn hichwatrl 



and binds of ti&sue connecting the prostate to the SMnphssis nrc dnidcd with 
scissois The prostate cm then he s.eparited fiom its attachments h\ blunt 
dissection, leasing the hhddci attached onU hs the vivethn The \nethra is 
ligitcd and dn idcd neat tlie apt\ of the prostate 

I? one preters the prostate, seminal lesjtJes and the base of the bladder 
mai be detaibcd in i retro'.ndc mimicr The hhdder is liberated siipcuorh 
and 1 itcralh down to the vosical neck, awd the wroUrs, sssj, and superior stsical 
blood aie dnidfd and hgated as piciioiisU dostnbed (Fig 410) Tin 



556 


UROLOGICAL. SURGERY 


after tlie patient has sufficiently recovered, to transplant the left ureter and 
excise the bladder at the same time. This reduces the incidence of postoperative 
shock and permits the establishment of ureterointestinal drainage from one 
kidney before the second ureter is transplanted. In vigorous patients bilateral 
ureterointestinal anastomosis may be done and the bladder removed at the same 
time. In such cases I have found it an advantage to remove the bladder first and 
transplant the ureters into the exposed rectum extraperitoneally. The disposi- 
tion of the ureters will depend largely upon the experience and preference of 
the sui’geon. Transplantation to the skin is much less difficult and is attended 
by lower inortalitjL The patient, hoAvever, is permanentlj^ handicapped by 
the care of the ureteral orifices and the artificial collecting apparatus Uretero- 
intestinal anastomosis, while a more difficult and tedious procedure, if success- 
ful, restores the iiatient to a more nearU'^ normal condition. If the kidneys 
have been impaired by infection or if the ureters are dilated, ureteroenteros- 
tomy is contraindicated 

Suprapubic Cystectomy. — The bladder, having’ been irrigated and iiartly 
distended with an antiseptic solution, is exposed by a median supi’apubic 
incision from the pubis to the umbilicus. The peritoneum is opened and the 
retroperitoneal- area and the liver are palpated for evidence of metastasis. The 
iliac glands may be removed if considered desirable. The peritoneum attached 
to the bladder should be examined for evidence of involvement If one or 
both ureters are to be transplanted at the time the cystectomy is done, the 
procedure may be carried out before removing the bladder. The peritoneum 
is then closed unless the surface attached to the bladder is involved in the 
growth If it is, the abdominal contents are temporarily protected b.y gauze 
sheets. The loose cellular tissue between the dome of tlie bladder and the an- 
terior abdominal wall is easily separated by blunt dissection The peritoneum is 
stripped up from the bladder until the attachment of the urachus is reached. 
The urachus with its accompanying vessels is doubly clamped and divided. The 
upper stump is ligated and the clamp is left on the bladder attachment for trac- 
tion. As the fundus of the bladder is lifted upward, the peritoneum is care- 
fully stripped from the bladder If the tumor involves the peritoneal surface, 
the peritoneum should be incised around the diseased area and the peritoneal 
cavity closed When the bladder has been freed from its peritoneal attachment, 
it is pulled upward and by traction first to one side and then to the other, and, 
as an assistant retracts the abdominal wound, the lateral surfaces are freed by 
scissors and blunt dissection In dissecting the lateral areas sevex’al dense bands 
of tissue containing the vesical arteries will be encountered. These should be 
ligated and divided The lateral vesical pedicles are attached to the bladder 
near the ureter. They contain the superior vesical artery (Pig. 410). Below 
this area blood vessels are found posterior^’- beneath the bladder and lateral to 
the rectum on each side 

As the base of the bladder is approached the two imsa are exposed as they 
cross the ureters (Fig 410). They should be doubly ligated and divided. The 
ureters are then identified and liberated as they enter the bladder If they have 
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the bladder from the pcntonevim postenori> and dnidm" the pubovesical liga- 
ments anteriorlj, the dissection is carried lateralh, first on one side and then 
the other The vesical blood vessels and the vasa arc divided and ligated and 
the ureteral stumps are liberated oi divided The bisc of the bladder is separated 
from, the rectum rnd, if possible, the seminal vesicles and a part of the prostate 
are also freed from the rectum T)ie suprapubic wound is then closed in lajers 
without drainage 

The patient is then placed in the extreme Iithotomv position as m the 
perineal operation for prostatectomv After exposing the prostate as described 
in perineal prostatectomv (pages 811 814), the urethra is divided at the apc\ of 
the prostate A prostatic tractor is inserted and the posterior lav or of Denon 
V fillers’ fascia is divided at the apex of the prostate Through this cleavage plane 
the prostate and seminal vesicles arc separated from the rectum up to the point of 
separation from above (Fig 411) Then the lateral and anteiior surfaces of 
the prostate arc separated B\ keeping close to the prostate, injiirj of the 
venous plexus is avoided The liberation having been completed, the prostate, 
seminal vesicles, and bladder are removed together Adequate drainage is 
prov ided and the perineal wound is closed around the drams 

Cystectomy m the Female — Cvstectomj m the female is a much less diffi 
cult operative procedure The liberation of the prostate and seminal vesicles 
IS the most difilcult part of the operation in the male The female bladder maj 
be removed bj cither of the operations previously described Freiberg devised 
an excellent operation for evvtectomy in the female Freiberg liberated the base 
of the bladder and the urethra through a vaginal incision beginning at the cervix 
and extending forward and around the urethral orifice After the base oE the 
bladder has been ‘■eparated from the uterus and the urethra has been freed up 
to the pubovesical ligaments a suprapubic incision is made and the bladder is 
freed anteriorly down to the pubovesical ligaments, which are broken through, 
making continuous the dissection from above and below After carrying the 
dissection back Interallv until the lateral ligaments containing the blood vessels 
are reached, the urethra is graspeil ami pulled upward The lateral vesical liga 
ments are isolated, doublv clamped and divided The peritoneum is then 
separated from the bladder, the urachus is divided and the bladder is removed 
Drainage is instituted through the vaginal wound 


Marshall and Sschnittman dcscnlwd the following method of vaginal cystee 
tonn With the patient in nioacratcli exat-Rcrated litholomj position the 
ceniv IX pulled donn to expose the antenor xaRinal nail A transierec incision 
alioiit au inch in length is made thioiiRh the laRinal nail approximaleh halt 
an inch anterior to the eenix The cernx is separated from the bladder In 
Unger dissection, after nhicli parallel incisions arc made, extending from each 
end of the transierse incision ontnard to the lab, a mmora Actiieli hlecdme 
1 essels are hgated and he , agma is light], packed to control oosing in memo;: 

"i" ” 
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puboprostcitic ligaments are tlien divided, and tlic dissection is carried anteriorly 
to the apex of tlie prostate. TJie apex oL‘ the prostate and the membranous 
urethra are cai-efully dissected free with the finger. A catlieter in tlie uretlira 
is an aid in this dissection. The urethra is doubly clamped and divided between 
the clamps, including the catheter if present. The distal portion of the urethra 
is ligated and the clamp is removed. The clamp on the proximal end of the 
catheter is left on for traction. Traction upward is then made on this clamp 
and the line of cleavage between the fascia of Denonvilliers and the prostate is 
located, and the prostate is stripped from the rectum up to the seminal vesicles. 
The fascial layer covering the seminal vesicles is incised, the vesicles are freed, 
and the entire .specimen is delivered Bleeding in the region of the prostate, 
which may be quite profuse because of injury to the venous plexus, is easily 



Fig 411 — Total cystectomy Illustrating important structures encountered From this point 
the operation may be completed from above or through the perineum 

controlled bj^ packing snuglj^ for a few minutes and then suturing the bleeding 
areas with plain catgut. The entire cavity is then examined and all bleeding 
points that can be found are clamped and ligated. If the ureters are to be 
ti’an-spl anted to the skin at the same time, the wound is lightly packed with 
gauze while this is done by the method described on pages 426-430. Before 
closing the wound two large cigarette drains should be placed in the most 
dependent portion of the cavity and brought out near the lower angle of the 
wound The wound is closed as previously described (page 545). 

Combined Abdominoperineal Cystectomy. — combined abdominoperineal 
cystectomy has the advantage of providing dependent drainage and is the most 
satisfactory method when the deeper structures are difficult to expose from 
above. The suprapubic part of the operation is carried out as described above, 
except that the prostate is not liberated anteriorly or laterally. After separating 
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the bladder from the peritoneum postenorh and duidmg the piibo\tsieal hga 
ments anteriorlj, the dissection is earned latcralh, first on one side and then 
the other The \esical blood \essels and the \asi ar^ dmded and ligated and 
the ureteral stumps arc liberated or diMdcd The base of the bladder is sepaiatcd 
from the rectum ''nd if possible, the seminal vesicles and a part of the prostate 
are also freed from the rectum The suprapubic wound is then closed in la\ers 
without drainage 

The patient is then placed in the extreme Iithotomv position as m the 
penneal operation for prostatectoinv After exposing the prostate as described 
in perineal prostatcctomj (pages 811 814) the urcthrT is divided at the apo\ of 
the prostate A prostatie tractor is inserted and the postenor lajer of Deiion 
vjlliert.’ fascia is divided at the apex of the prostate Through this cleavage plane 
the prostate and seminal vcsicks irc separated from the rectum up to the point of 
separation from above (Fig 411) Then the literal and iittciwr surfaces of 
the prostate are separated Bv Keeping close to the prostate, mjurv of the 
venous plexus is avoided The liberation having lieen completed, the prostate, 
seminal vesicles, and bladder arc removed together Adequate drainage is 
provided and the perineal wound is closed around tho drains 

Cystectoroy m the Female — Cjstcctom> m the female is a much loss diffi 
cult operative procedure The liberation of the prostate and seminal vesicles 
IS the most difficult part ot the operation in the male The female bladder ma> 
be removed bj either of tho operations prcviouslj described Freiberg devised 
an excellent operation for evstectom} m the female Freiberg liberated the base 
of the bladder and the urethra through a vaginal incision beginning at the cervix 
and extending forward and around the urethral orifice After the base of the 
bladder has been separated from the uterus and the urethra has been freed up 
to the pubovesical ligaments a suprapubic incision is made and the bladder is 
freed antcriorlj dow-n to the pubovesical ligaments, winch arc broken through, 
making continuous the dissection from above ami below After carrving the 
dissection back latcralh until the lateral ligaments containing the blood vessels 
arc reached, the urethra is grasped and pulled upw ird The lateial vesical liga 
ments are isolated, vloublv clanii>ed ,\nd divided The peritoneum is then 
separated from the bladder, the urachus is divided and the bladder is removed 
Drainage is instituted through the vaginal wound 

Marshall and Schnittman desenbed the following method of vaginal cvstcc 
tom> ith the patient in moderately exaggerated lithotomj position, tiie 
cervix IS pulled dowTi to expose the anterior vaginal wall A transverse incision 
about an inch in length is made through the vagina) wall approximatclv half 
an inch antenor to the cervix The cervix is separated from the bladder bv 
finger dissection, after which parallel incisions arc made, extending from each 
end of the transverse incision outward to the labia mmora Activelv bleeding 
V essels are ligated and the v agma is lightly packed to control oozing An incision 
IS then made to encircle the urethral meatus at a radius of at least 3 m and 
inchulmg the upper half of each labia minoi a md a portion of the hbn majon 
incUision of the clitoris depends upon the extent of the diboasc Tins incision 
IS earned down to the periosteum of the pubis and the ends arc joined to the 
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lateral vaginal incisions. Bleeding at this stage is rather profuse, but the vessels 
are easily recognized, clamped and ligated. I have utilized this procedure, hut 
did not consider it necessary to place the incision quite so far from the urethral 
meatus. (Fig. 412.) The tissue which has been surrounded by the external 
incision is next separated from the periosteum until the pubic arch is visualized. 
The triangular ligament is divided parallel with and adjacent to the pubic arch. 
This permits the fingers to be inserted into the loose tissues of the space of 
Retzius which is widely opened by blunt dissection By staying close to the 



Fig 412 — Vaginal cystectomy (Marshall and Schnittman) Outline of incision T 
originators of this procedure recommend a more extensive incision anterioily, including a poi- 
tion of the labia 

periosteum, the venous plexus between the urethra and bladder neck is largely 
avoided and removed with llie .specimen (Fig. 413) Clamps are placed on the 
urethra or bladder neck or a tractor is in-serted through the urethra (Fig. 433), 
and by making traction to fir.st one side and then the other, the lateral .supports 
of the bladder are made tense and clamped, divided and ligated until the ureters 
are cut across (Fig. 414) In order to avoid iiniiece.ssary lateral di.ssectioii and 
to prevent the possible clamping oi the bowel in the cul-de-sac or clamping the 
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utiriiic aitcrics, tlic pciitonciuu Uioutd iiott be ukntificd ind optned This i'' 
usinllj nio^t cisih ntcomplislicd b% piillin? down on the dome and diss-ccting 
sliKhth to one side of the mullnit to a^oid the possibh adlicicnt aica ol the 
nnelius The niithois state that in some cases. In pttlin" tiu pentomum fiom 
the postciioi hladdoi wall and cnttni}? tIu iiiuhal uinnants undci Msion when 
ncccssin, tlio blunt dissection was so cis\ tint no fmthci cl iinpinj-' was ic 
ipnrcd, m winch ease it was not nctessan to open the peiitoncnm “lIowe\cr, 



if the slif.htcst dIfil(ull^ was tinouiitiud m the ojiiiatoi was not complctiU 
oiantcd i well ovposed ait i ol peiitomuiii w is t iicfulU opened ’ Then with 
the fin}.(i III tin pcntmicinn, the dissettum is contimud, tl uwpin" and li» ilinj, 
nn tissuis that au luttssm until the spitnmn is rntmh fuo \ pntih of 
P«.ritoiieum is fii(iiuinl> remtnctl with Ihcspetnmn The ptntoncuui slinuld 
1)0 tloscd with I (ontimious siitmt (’hiomic c iti,nl sutuits nc plated in the 
netk of the tti\i\ and into the pciiosloiiin md liniments of the jmbic arch 



562 


UROLOGICAL SURGERY 


previous^ oceupieVb^ tlirbkdde?^ «ie space 

retropubic space aad brought out on cadi *'7”f drams are placed into the 
incisions are elosed with totaZted s, mrf V , ' ^^mal wall 

closed with interrupted sutures of silk Tf tr “ 

tune that one or both ureters are trancol t a operation is done at the same 

the bladder from the peritoneum beforeZing’the abdZm 



tas.„«l orstoctomy ^ confmln, the 

and lower segment oimratiou in which he removed tiie nreflirti 

throne la ^ZTi^dso. A ‘'a':"'’ the ureters to the rectum 

inciZ: ide”;z,rsro"„,.dtd";:m " ”■ 

vardt bepth the tumor snn.lar to the i/teisZ ‘mttCZ Kg «2 ■"Ihc 
urethra, ower segment and don.e of the bladder were liberated (Fig 4J3) The 

aruZner •''“"i™'’’ 'ranaversel,., exposing the tnmor situated 

at the apex of the trigone and tlie ureteral orifipoQ a • • • 

° uiinces. A transverse incision was 
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made across the bise of the tiifioiic and made to cnciitle the left ureteral oiifice 
(Fig 41C) The tumor cneioaclied upon the light ureteral onficc too closeh 
to permit lea\ing a culT of mucous membrmc The ureters uere eathetenzed 
and all the liberated bladder uas excised The posterior uall a as left m place 
The cpisiotomj incision uas then extended upuard, exposing the rectum, 
and the lateral anginal nails near the eeixiv uere tunneled under bj blunt dis 
section (Fig 417) The ureteral catheters, which had been tied in the ureters, 




Fie lis — aaginal cy«tectomj (Marshall anJ Schnlttman) The Hrst step In closine 
wound consist* of suturing the cer>ix to the pubic arch thereby plugging the space previ 


were grasped and brought down and the ureters wore implanted into the rectum 
(Fig 418) Tlie remaining bladder wall was sutured to the margins of the 
anterior \agjnal wall and the posterior \aginal wall was then sutured oter the 
rectum "WolfT called attention to the importance of consorting the iiitramunl 
ureter and a cuft of mucosa when possible to sene as a site for transfixing 
sutures It is cMdent, as he has said, that the method he used is unwise in 
pnneiidi m carcinoma of tin bladder IIis operation will find a greater field 



564 


UROLOGICAL SURGERY 



Fig- 41C — Transvaginal cystectomy and ureteroroctal anastomosis as described 
First steps of opeiation yere similar to those illustiated in Figs 412 and 413. , 9, , , 

was then opened anteriorly, the ureters were catlieterized and liberated from within tne 
der. Excision of the bladdei was completed, leaving behind that portion attached to tne 
peritoneum 
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First steps of operation Vfn anastomosis as described by Wolff 

^\as tlien opened antei lorly the uretei s ^^2 and 413. The bladder 

der. Excision of tlie bladder ■i\as liberated from -within the blad- 

peritoneum m.uuier was completed, leaving behind that portion attached to the 





5G4 


UROLOGICAL SURGERY 



Fip 41 C — Transxaginal cystectomy and uretci orcctal anastomosis as desciibed 
First steps of opeiation weic similar to those illustiated in Figs 412 and 413 The uladoer 
^^as then opened anteiioily, the ureteis ^\ere catheterized and liberated from within tlic blaci- 
der. Excision of tlio bladdei was completed, leaMnp beliind tliat portion attaclied to tJic 
pei itonemn 
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of usefulness in nonmalignant conditions requiring diversion of tlie urine to the 
rectum, and probably in some early cases of carcinoma of the urethra. Wolff 
also suggests that the residual bladder wall should be sutured to the uterus and 
pubic fascia, as herniation developed in both his patient and one previously 
reported bj’’ Hunner. 



Fig- 41S. — Ureterorectal anastomosis completed Uieteral cntlioteis protrude tliiougli procto- 
scope 
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of usefulness in nonmalignant conditions requiring diversion of the urine to the 
rectum, and probably in some early eases of carcinoma of the urethra. AVollf 
also suggests that the residual bladder wall should be sutured to the uteras and 
pubic fascia, as herniation developed in both his patient and one previously 
reported by Hunner. 



Fjgr. 418 — Ureterorectal anastomosis completed Ureteral catheters protrude thioiigli piocto- 

scope 
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CONGENITAL ANOMALIES OF THE MALE URETHRA 

Congenital obstruction of tlic uictliri consists of (1) stenosis of the meatus, 
(2) stricture of the urctlua, (3) congenital \aUes of the posterior urethra, 
(4) h\pertroph\ of the sciumontaniim and (5) sclerosis and contracture of 
tlic internal sphmctci 


CONGENITAL VALVES 

Tlic most iicqucnt congenital obstructive lesion of the postcuoi luetlira 
consists of V ihclihe folds of mucous membrane attaclied to the mils of the 
urethra and paitlj occluding, the lumen (Figs 39fi and 397) Clinical man 
ifestations of tins obstructive lesion arc usuallv recognized dining childhood, 
although occasiomllv when there is onh moderate obstruction the patient ma> 
leach adult life before seeking relief Tliere is usualh clironic distention of 
the bladder with aecompanving dilatation of the ureters and kidiicj pelves 
Renal destruction vanes with the degree of obstruction and the age of the child 
The child is usuallv underdeveloped and poorlj nourished In advanced cases 
tlie lower abdomen contains a mass whicli is the distended bladder The child 
lias a small stream, voids frequciitlv, and with difllcultv There is often a his- 
tor} of enuresis or incontinence of mine In advanced cases theio is evidence 
of chronic uremia 

Preopentive treatment consists of the establishment of drainage and 
measures to stimulate renal fimclioii and combat infection If the bladder is 
cliionieallv distended it should be emptied graduallv A verv satisfactorv 
method IS the introduction of a small ureteral catheter This is replaced after 
a few da>s with 'i largei catheter and the bladder is irrigated with an anti 
septic solution 'SMien maximum function of the kidnejs is obtained a cjsto 
kram should be done which will outline the bladder and the dilated urethra 
posterior to the valves Frequcntlj the contrast substance regurgitates into 
tlie ureters and the renal pelves If there is no evidence of dilatation of the 
posterior urethra the obstructive lesion is apt to be a stenosis of the internal 
sphincter A cvstoscopic examination will complete the diagnosis 

The valves mav be destroved bv a suprapubic or transurethral operation 
11 H Young reported the first case in vvhich a congenital valve was cured b> 
operation The bladder was opened suprapubicallj , the valve which extended 
from the floor to the roof of the prostatic urethra was seized b> a clamp, pulled 
into the bladder and destroyed with an eleetrocaiiterj In later cases Youn" 
has used a punch instrument of small caliber to remove these valves trans" 
urethralh Jlertdith Campbell Ins developed a small resectoseope vvhich gives 
added advantage of improved vision and eoa»,ulatjon of the cut surfaces In 
most cases the valves can lie siiccossfullv destioved In a small fulgurating 
electrode operated through a child s evstoscope Following excision or dcstruc* 
tion of the valves, tlie bladdci should be drained several davs with a urethral 
catheter 



CHAPTER XXXII 

THE SURGICAL TREATMENT OP THE MALE URETHRA 

GENERAL CONSIDERATIONS 

Surgical treatment of the male ui'ethra consists principally of operations 
for the correction of congenital and acquired defects, for the incision or ex- 
cision of strictures, and for the excision of malignant growths, hlost opera- 
tions upon the urethra are accompanied or preceded by urethrostomy for tem- 
porary or permanent diversion of the urine Urethrotomy is employed for the 
exposure of the urethral lumen in the treatment of strictures and for the re- 
moval of foreign bodies from the urethra. Incision into tlie urethra is usually 
made in the perineal (bulbous), or posterior portion 'wliere supporting, soft tis- 
sues ensure firm healing. There is very little supporting tissue in the pendulous 
portion and an incision or injury of the urethral lumen in this area is apt to 
cause a troublesome fistula. 

Preoperative Preparation, — If the operation is one of election the ui'ine 
should be rendered as nearly sterile as possible bj’- the administration of 
urinary antiseptics and bladder irrigation when practical a few days before 
the operation. Colston has shown that there is less febrile reaction and of a 
shorter duration following operations upon patients who have been given sulfa- 
thiazole preliminary to operation than in those without such treatment. It has 
long been the custom of most urologists to administer methenamine or some other 
urinary antiseptic several days before the operations in this area Penicillin 
and streptomjmin are now more generally used to combat infection associated 
with surgical procedures on the urinary tract. In properly selected cases they 
are decidedlj^ helpful. 

For meatotomy or internal urethrotomy the patient is placed in the prone 
position on the table. The lithotomy position is used for external urethrotomy 
or other operations on the perineal or posterior urethra. The pubic area, ex- 
ternal genitals and perineum are shaved, washed Avith green soap and water 
and sponged off Avith a disinfecting solution. Tincture of Metaphen or some 
similar preparation is preferable to tincture of iodine because of its irritating 
effect in this area. For meatotomy or internal urethrotomy shaving is not neces- 
sary. The urethra and the bladder AA'hen possible should be thoroughly irrigated 
AAuth a AA'arm antiseptic solution and the bladder left moderately distended aaIIIi 
tiie solution. 

Anesthesia. — Minor procedures such as meatotomy are done under local 
anesthesia. Spinal anesthesia is more .satisfactoiy for most operations upon the 
urethra. Only a small amount of Novocain is rerpiired and absolute relaxation 
is assured. In children and aiiprehen.siA'c adults, inhalation anesthesia shouhl be 
used. Pentothal Sodium is satisfactory for .short operations 
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CONGENITAL ANOMALIES OF THE MALE URETHRA 
Congenlt^l obstuiction of the iirctlira consists ot (1) stenosis of the mentus, 
(2) stricture of the urcthn, (3) congenital valves of tlie postcnor urethra, 
(4) hvpertroph) of the vciumontanum and (5) scleiosis and contracture of 
the mteiml sphincter 


CONGENITAL VALVES 

Tile most fiequent conircnil il obstructive lesion of the postciioi uietlira 
consists of vilveliKc folds of mucous mcmhiaiie attached to the nails of the 
urethra and paitlv occluding tlic hiiiten (1 igs 39G and 397) Cluneal man 
itestations of this obstructive lesion are usuall> recognized during childhood, 
although oecasionallv when there is oiilv modciatc obstuiction the patient ma> 
reach adult hfe bcfoie seeking relief There is usualh chronic distention of 
the bladder with nccompanjing dilatation of the ureters and kidnev pelves 
Reml destiuction vanes with the degree of obstruction and the age of the child 
The child is usualh underdeveloped and pooiJ> nourished In advanced cases 
the lowei abdomen contains a mass which is the distended bladdci Tlio child 
has a small stream, voids frequcntlv, and with difficultv There is often a his 
torj of cnuicsis or incontinence of unne In uhanced cases theic is evidence 
of clironic uremia 

Proopoiative treatment consists of the cstablislimcnt of drainage and 
measures to stimulate lenal function and combat infection If the bladder is 
chronicalh distended it should lie cmpticvl gruluilh A \erv satisfactorv 
method is the introduction of a small uictcral catlietcr This is replaced after 
a few davs with a larger catheter and the bladder is irrigated with an anti 
stptic solution ’\Mien maximum function of the kidnejs is obtained a ejsto 
gram should be done whicli will outline the bladder and the dilated urethn 
postenoi to the valves Fiequcntlj the contrast sub'^tance regurgitates into 
the ureters and the renal pelves If theie is no evidence of dilatation of the 
posterior iiretlira the obstructive lesion is apt to be a stenosis of the internal 
sphincter A cvstoscopic examination will complete the diagnosis 

The valves mav be destroved bj a suprapubic or transurethral operation 
II II Young reported the first ease in which a congenital valve was cured bj 
operation The bladder was opened suprapubicalh , the valve which extended 
from the floor to the roof of the prostatic urethra was seized bj a clamp, pulled 
into the bladder and destroved with an elcctrocauterv In later cases Young 
has used a punch instrument of small caliber to remove these valves trans 
uretlirallv Jleredith Campbell has developed a small roscctoseope which gives 
added advantage of improved vision and coagulation of the cut surfaces In 
most cases tlic valves can be suecessfulh d«>trovod In a small fulguratin" 
electrode operited through a child s evstostope I ollovving excision or'destruc* 
tion of the valves, the bladdci should be drained several davs with a urethral 
catheter 
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Fig J 1 9 — Congenital 
postonoi 


vahe of tlie postetior uretliia. Insert A, Cystoscopic appeal ancc 
uretliia (Dodson Virginia Jlcdical l^Ionttily, May, 1931 ) 


of 
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Kig' 419 — Congenital vaUe of the posteifor urethra Insert A, Cystoscojifc appearance 
posterior urethra (Dodson Virginra iMedical Montlily, May, 1931 ) 
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iiictiua js Jiou placed in (he bottom of tlu'> uoiind niul Axed l)\ sutuics A 
cnthctci IS laid in tJie mctlin nmi the skin of the nrtthta is sutiiitd oioi it Tno 
corpora ca\ernosi art hron^ht together Jn i ten siitiuta and the skm is closed 
OA cr them in the iisu il ni iijiici The illastratwns sliou the steps ot the oper ition 
(Fig 423) The base of t)n thp of the xuctJua is at the loot ot the perns so tint 
tlicic should he no trouWc iboiit the mitwfion ot this trjnspJanfed mucosa of th< 
urethra 

Tho operation of H H 3 oung is similai to CmtuclFs optiation except that 
he Je.iies the flip for eonstuietion of the iiicthn attached foi its entne length 
to one of the eorporn x iscrnosi and ittei fiecing tho corpoia, tot ites this hodi 
niosnlb to bring the urtthia to its normal position (Figs 4^G 482 ) 


r 



Tin 421 tig i., 

{.ig 4,1 —1 xstropJi> 0/ ihc Maai<*r ani cpi^paOias 
rig Outline of incl»lons for repair of cpi»pididi. penis 


In cases of complete epispadias it is nttossa^ to repair the defetts in the 
spliiiicters ot the hliddoi A method lor siictcssfuU} repairing the sphincters 
ins published |i\ U II \oungml922 The bladder is opened siiprapnbieaUj 
and n section n lunosul from the supenor part of the bladdei orificx extend 
ing donn through the jirosinijc urethra In complete epispadias the lOMcIe 
aphiutler is hcking in this nrtx The djsstetion is earned doun onto the sides 
of the bhdder nock imtd thitk muscle bundles are reached The roof of the 

(Tcfl <oHliniica (/It imse SSS } 
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CONTRACTURE OF THE INTERNAL SPHINCTER AND HYPERTROPHY 

OF THE VERUMONTANUM 

Contracture of the internal spliincter and lij^pertropln'" of the veruinontanum 
are much less frequently encountered. Tlie pathological clianges and symptoms 
are the same, Thej'’ are differentiated from congenital valves by cystoseopie 
examination The treatment consists of excision of the obstructing tissue. 

An excellent method of correcting pathological conditions of the bladder 
orifice and posterior urethra in male children is bj'’ retropubic exposure. After 
exposing the anterior surface of the bladder and prostate, a longitudinal in- 
cision is made extending from the bladder into the prostatic urethra. The in- 
cision should be only long enough to expose the trigone, bladder orifice and 
posterior urethra, and about twice as long in the bladder as in the prostatic 
urethra. Bj'- gentle retraction the area can be observed and obstructive lesions 
excised. Bleeding is controlled by clamping and fulgurating the area, and the 
incision is closed transversely, thereby bringing the bladder wall into the 
sphincter area to prevent contraction In the experience of those who have used 
this method, final results are more satisfactory than when obstructive lesions are 
removed transurethrally. 

In female ehildren.a suprapubic approach may be used to correct obstruc- 
tion at the bladder orifice. T would he.sitate to extend an incision into the 
urethra for fear of incontinence. 


EPISPADIAS 


The surgical requirements in the treatment of epi.spadias vaiy according 
to the extent of the deformity (Figs 421 through 442). In the incom- 
plete cases operations are requii’ed to repair the defect and correct Ihe mal- 
position of the urethra and the deformity of the penis. In complete epispadias 
it is also necessary to reconstruct the sphincters of the bladder or, failing in tins, 
to transplant the ureters into the sigmoid. 

In the simpler forms the operation of Cantwell is probably the most satis- 
factory. This method depends upon the fact that in this disease the two corpora 
cavernosa are much more loosely attached to each other fhan in a normal jienis 
and can be readily separated The first step in this as in any plastic operation 
on the penis is to provide for drainage of the bladder, either through the 
perineum or suprapubieall}% in order to divert the stream of urine while the 
wound in the penis is healing. The perineal operation is best here and can he 
quickly done by a short incision through the perineum on a .sound in the urethra. 
On each side of the groove of the epispadias that represent.s the urethra an in- 
cision is made along the junction of the muco.sa and the .skin from the symjihy- 
sis to the extremity of the glans These incisions extend down to the corpora 
cavernosa but not into them. The urethra is freed as a /lap from its bed and 
is then held up while the tno corpora cavernosa are .sejiaraled from eaeli other 
until the skin on the lower .surface of the jienis is reached. 


The mohili/ed 
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Tig 423. Fig 424 

Fig. 423 . — Tlie bladder has been excised and Interrupted sutures of chromic catgut base 
been placed through muscles and fascia to close defect In abdomen Urethra has been formed 
from skin covering groove on the penis. 

Fig. 424 — Operation for excision of bladder and correcting the deformity of the penis 
completed The .skin Is closed with interrupted suturrs of stainless steel 



Fig. 42a. — The operation of Cantwell for epispadias A shows the epispadia.s, with the 
dotted line indicating the Incision for the formation of the urethra. B shows the relation of 
the skin flap which is to form the new urethra The corpora are not firmly attached to each 
other m epispadias. O, The flap for the urethra is matle and is sunk between the two corpora, 
which are easily separated in this deformitj. /?, Cross °ection lepresentlng the operation 
completed. 


Fig.' 426 — ^Piastic operation for correction of incomplete epispadia.s Incision is outlined 
along the margins of the groov'e on the dorsum of the penis Insert Illustrates cross section 
of the penis 

Fig 427 — The .skin flap is dissected up, leaving it attached throughout its length to the 
left corpora cavernosa A .stab wound is made through the glans penis near the ventral surface 
Fig. 42S ^The newly formed urethra is sutured to the skin margin of the incision through 

the glans .t, , 

429 The corpora ha\c been separated and the flaps sutured o\cr a small catheter 

The corpus to which the newly formed urethra is attached is rotated inward, carrying' the 
urethra near the \ entral .surface of the poms 




Fi«- 431 tie 43. 

I is 4-1 — St'con 1 laj er ol «ulurt« iinlUn^ the corpori Tlic c are n^mbsorbable m iltrt«s 
uture* rreferatolj silver «irt or tan I a «tre| met p\ss from tti*" Ekm on om sliir of the 
prnis an J inc?ucle the fibrous sheatli of both corpora In ert 4 «liov\ « t\ o (ajeis of uturc« in<J 
r lation of urethn to the corjwra 

Ii? 4J . — Tlie operation oonipletei Interruptr I suiun.® lit I o\tr rmail rubbtr Hibins 
an ) ekin close 1 n Ilh a contmuoo uturc of silk cr cotton 
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FIs 43j Fjp 436 


J-jff 435 — Thp npw urethra haa been forrn<xi by auturinR Uit, mtreins of the flap 

with « contimiju* ‘utu'c wlneh dot* not p<>rrornte the fl««p an I !>< pliceil so that tht skin 
marpms are turned Inward Two leep sutures of flue ktriRaroo tenioti Ate taken in the upper 
ancle ot the wound iinlfin>< (he external sidiincter niuecle 

Ms 436 — The corpora catern««t j»re xuturel toKethee over the newly fonnetl urethra 
The sutures are taken «o th'rl the left porpux Js rotund carrytnc the urethra to the xentrdl 
portion of the penU Ctoaure Of the noun I la crtwpletevl hi tnterc ipted avvlvites ot fine steel 
wire supphntent I b> fine «Hh aiitum* thruush the shin The catheter is fixed to the prepuce 
with a suture of fine chromic latgui 
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Fig 433 Fig 434 

Fig 433 — Complete epispadias \Mtli incontinence of mine A cystostomj^ lias been done 
for drainage of the bladder and a flap is outlined for lestoiation of the uietliia 
Fig 434 — The urethia is being dissected from the light corpus ca\oinosa 
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439 'Voune& op«r^tion for the cure of Inconlinonce a<«oci^te>1 epxpadia* The 

bladder is widely opened nn l a trHneuUr eeetion l« removed from the interior portion of the 
{irostatie urethra 


Hr 



4t0— Oper-itfon for cure of epl padivs prosUtlc urethra b«in(r clo«er| The clo«ure 
till metliol of \ouni; leave* a noniial internal m leal orinc 


after 
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fee-T/ 


h'lg 438 Result of plastic opeiation for excision of bladder and plastic opeiation on the penis 
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prostatir* urtllin uid o£ the blatMer onhee js iJuii eJosetl, mchidmg the 
^vhlcll js sxilured together in the midline In this \'.a% the bladder orifice is 
reduced to a normal state The nound m the bladder is closed, lea\mgasupra 
pwbie tube for drainage The evtemal sphincter is repaired from belon The 
mucous membrane from the roof of the membranous urethra is dissected off to 
the prostitic urethra and sutures are placed to constrict the lumen of this 
portion of the urethra, bimj^ing together m the midlme above the more de 
\eloped portions of the c'ctcrnal sphincter (Figs 439 442 ) 

HYPOSPADIAS 

Ilvpospodns occius once in about everj 300 baths and mav van from 
the simplest tjpt of d>*forinita, m uhieh the meatus is situited just m fiont of 
the frenum with pi icticalh no dounuaid eui v ituie ol the penis, to a condition 
so severe that it maj be diflituU to deteimmc immcdntch the sex of the 
child It IS natural, theiffore, that the pircnts ire gieatlj concerned and 
that if the coiubtiou is not coirectcd the child in later hte mav hue diflicultiea 
in adjusting hiniscit to socict> 

Befote hegmmug the tKatment it is well to discuss with the parents the 
operative proccduies iiuoUtd and the results expected Thev should be ad 
vised that the excision of sr ir tissue will hbentc the hvpospadiac opening ind 
cause it to be situated furthci jmsterioilv Thoj should be aci^uainted also 
with the fict thit -everal operations mav be ncecssarj hefoic a complete cure 
IS obtained In this waj much dissatisfaction imv be avoided ^Vhen thi 
do\ nward deformitj his been completely collected the child will develop 
nonnallv rtiiil jihstic ptooedure foi the formation of in interior luethra can 
be tiken can of at a later date %\ hen possible, all pbistn proceduies should 
be completed bj the time the child is six jciis old or before he starts to 
^chooI f hddien aie muv.h more apt to behave uornialls and wall not so fre 
quentlv develop personnhtv jiroblems vchcii thej aie not handicapped bv 
deformities or distmbanecs that make them iti auv w ij different from other 
clnUlrcn 

There is some diffirtnci of opinion as to the optimum age for undertaking 
plastic correction It seems jnefmhle to be{»in the opentue procedures 
« ir)v This of course depends soini what upon the grow th and the health of 
the child but in most lustuxwcs the first operation should be done bj the time 
the ihdd is two vears of age In most cases there is a downward curvature of 
the iHins which usnalh vanes with the extent of the hvpospadias The tv^pc 
in which the hvpospadut opening is situated at or behind the penoscrotal 
junction is arcornpimed bv a much moic severe deformitv than one in which 
tin opimngis situated further forward 

The first step in ticitment consists of divsertmg out the bands of scar 
tissue which himl the perns downward The opmalmn is begun bi maling a 
truisvcrsc imisioii in the skm on the undersurface ot the perns a short dis 
taiKc hcvoiid the hvpospadnt opening (tig 443 i) Buck’s fnscu is divided 



~ 442 Oneration for cure of epispadias Suturine the loof of the niembianous urcthia to 

ifc. tighten the external sphinctei. 
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Uans\Gis<’ sutWL, malving “tlog tus,” tho Iaa^ Ik tnmmcd off (tig ■J48) 
Indwelling catheter drainage w mamtaincd foi d>out loit\ eight hours This 
method oi correcting the defonnit\ of the ikhis also pioMclcs abundant skm 
on the \entral surface of the penis foi construction ot s new iirclhia 

\\ hen eonstruction of the urethra is begun, the urine must be dn erted from 
the field of opeiation In either perineal urcthiostoms oi suprapubit. cistostom' 
In perineal hjpospadias the hjpospadiae opening serves foi drainage until 
tlie urethra has been constructed to within alxiut oiu half of an inch (1 75 cm ) 
of the opening Then i suprapubic cjstostomj is done for drainage and the 
perineal defect is closed ^\hen the luethra opens anteiioi to the peiinciim, i 
perineal luethrostomj is the best mcthoil of drainage When the operation is 
to be done in stages, a pinnanent uiethrostomj maj he made by extending the 
incision m the urethra for about one Inlf inch (I 75 cm ) md suturing the mu 
cous Tiimhiw to Ww. sV.\u {?\%, VA) Tbvs vs m difficult uv cUddveiv wUcre 
the uiethra is near the surfite With this pioceduie it is not nccpssarj to keep 
a catheter in place until the wound has henlcd, consequent! j, thcic is less 
dnngei of infection of the urmaij ti ict, and i repeated methrostom> is 
avoided The fistiih is ensdv closed bj scpai itnig the nmeou** membnne fiom 
tlio akin and sutunng the opening with intcriuplod svUmes of sill- or cliromic 
catgut 

Plistie opt rations foi the correction of hvpa»padins often tail because the 
principles undcrlving all plastic surgerj are neglected Absolute asepsis dur- 
ing the following operation is cssentnl In addition to tlcansing ’•he skin 
thoroughlj, the hjpospadiac urethra, a ficquent source of infection, must be 
kept clean The picniatun passage of uiiiic through tlie newlj foimtd tnethn 
caused bj stoppage of t!ie ptruual drainage tube, is a iicqucnt cause ot mfee 
tion and breaking down of the sutures This mav be pteveuted bv placing a 
silkworm gut suture around the methia just m fiont of tlie luethiotomj and 
tving it just tightlj enough to occlude but not cut through the urethia (Fig 
450) 

Another frequent cause of lailme is incomplete hemost isis W'^hcreier there 
is Ihf shglilcst bleeding, the jioints must be ligntod In no instance should one 
trust to tiic pUnng ot sutiues or to jmcssuk to contiol minute bleeding points 
W hcroirr blood flats foim, sinuses are apt to occui 

In outlining flips and gulls, it is important to icmenibcr that the skin 
of the penis *ind sciotiim shrinks i onsidf nbh when dissected nee ElTojts to 
construct ind to cover the urethra with madequite sKm flaps re'^ult m exces 
sue tension on the sutmcs md inUttcuncc with the blood suppU along the line 
ot sutures and ire foHowrd hv slouch md complete f uUirc or b\ the foimation 
of fistuhs An idequite blood supph ig most inpoUint A bioid pedicle should 
be left for the noimshment of flaps which should be dissected just far enough 
to permit atcunte ipproxnnation witliout tension The hist complKaled op 
crations iro morr apt to bf sucpcssful The flip should hi\e a brood base and 
should be constnielcd from the skm of the penis itself wlion it is possible If 
the roof of thf urethra is left attached along the surface of the penis, thoie is no 
doubt tint the eiml wiU develop with the development of the penis 
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and all constricting bands of scar tissue are dissected away from beneath the 
the hypospadiac opening to the base of the glans penis (Fig. 4435). These 
bands of fibrous tissue are situated mostly between and along the ventrolateral 
margins of the corpora cavernosa. The dissection should extend back beneath 
the terminal poidion of the urethra for a short distance In advanced degrees 
of hypospadias, it is better to make two transverse incisions, one just anterior 
to the hyjiospadiac opening and the other jiosterior to the base of the glans 
penis. When the dissection has been comjileted, all bleeding is carefully 
controlled and the fascia and the skin are closed in the opposite direction of 
the incision. If the skin appears to constrict the penis, short, longitudinal in- 
cisions may be made on the dorsal surface and sutured in the opposite dii-eetion, 
therebj’’ relaxing the skin. This aids in healing and has a tendency to shift 
skin from the dorsal to the ventral surface of the jienis for future need in 
constructing the urethra. 



Kig 44.1 — (A) Transverse incision just distal to hypospadiac oiiflcc to expose constrictins 
bands (B) Constricting adhesions iia\e been dissected fiom ventral suifacc of penis Note 
posterior displacement of hypospadiac orifice Skin is now closed in longitudinal direction 

Reed M. Nesbit has devised a method of transferring the redundant skin 
of the dorsum of the penis to the ventral surface at the same time the ventral 
deformity is corrected. An incision is made around the penis about 0.5 cm 
from the corona (Pig 444). By subcutaneous dissection the skin is stripped 
back from the phallus (Pig 445). On the ventral surface, all fibrous elements 
are completely removed by sharp dissection, correcting the ventral curvature 
of the penis A buttonhole incision is now made in the dorsal skin flap at a 
.suitable point (Pig 446) and the glans penis is brought through this opening 
(Pig 447). The edges of the buttonhole inei.sion are sutured to the skin ad- 
jacent to the corona by interrupted .sutures (Pig. 448) The .skin flap distal 
to the buttonhole incision covers the denuded ventral surface of the penis, and 
is sutured to the retracted skin margin by a vow of transverse sutures 
(Pig. 449). If there are excessive amounts of .skin at the extremities of the 
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FJff 418~A buttonhol** incision I ma.Je thrc)us»i aor<nl skin to p^'rmll the redundant per 
non of the skin to b- transferrel to 111“ »cntrai suriare or the pcni* 



Fist 44*— The fflins l« pullel (hroueh the buttonhole an I the martin 
suture i to the sfcin margin posterior to the giani 


cf the 


buttonhole 
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Fiff 445 — Tlie skin of tlie penis has been divided behind the Elans and retracted backward 
while the fibrous constrictinE bands aie dissected from the vential surface of the penis 
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These principles 'ire emhoJied in the Thiersch method of rcconstriu-ting 
the urethra Flaps for foimmg the urethra aie outlined along the lenlral sur 
face of the penis bj par'illcl inei&ions about one lialf inch (175 cm) apart, 
beginning at the base of the glans md extending just postcnoi to tlie Itjpo 
spadiae opening, and these jnusions are joined posterior]^ b\ a trans\erse 
incision (Figs 452 and 453) One ot the longiUidinil incisions is located nc'vrer 
the midline tlian the other and the skin used to form tlic icntial surface and 
lateral nails of the urethra is dissected fiom the side of the broadest flap, on 
the other side the skin is dissected just far enough to be readilj sutured to the 



Fie 450 — 
e anterior un 
nle the uretiin 


Other flap (Fii. 454) The loof of tlic neiili formed utctlin loims the base ot 
the pedicle Tlic flaps are so sutured nith mternipfcd or contimions sutures 
of 000 chromic catgut that iJie skin margins mil be turned into a nculj formed 
uretbri (Figs 455 and 45G) The flap for eoacrini, the uretlira is taken from 
the opposite side ot tlic penis opposite the site of the laigcr flap and vrhen 
brought across and sutured, broid flat surfaces are ii»pro\iniatcd and the lines 
of sutmes an not opposite eich othei (tigs 457 and 45S) In this v\a\ fistulis 
arc less likelj to occur Siitunng of the traiisaersc incision posterior to the 
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Fig 448 — The flap of tlie skin distal to the buttonhole inci&ion is sutured to the retracted 
skin margin on the ventral surface of the penis Dotted lines indicate the point at which 
“dog ears” are excised 



iAQ 'j’jjc completed operation An abundance of skin Is proMded on the ventral surface 

^ of the penis for future use in forming .i urethra 
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hjpospiclnc opening completes the operation The uretlua laaj be cnuRcl 
throiigh the glans at a later operation bj utilizing tube cauitrueted from the 
prepuce This is not necesiiar\, howeier, smcc the meatus at the base of the 
glans functions quite satisfactonh 

The most satisfactorj method of earning the urethra to the end of the 
penis IS the use of the pedieled tube graft devised b> D M Davis A rectangu 
iar flap of skin is outlined on the dorsum of the penis uith the pedicle at the 
proximal end The edges of the flap are made to diverge slightlj as the pedicle 
lb approached so that the new meatus wiU be sufficient!' large (Tig 459) With 
the pedicle of the tube graft toward the base of the penis, the blood supply is 



tic 453 —The outline of flaps for conMruction of tltp anterior urethra 1> the Thiersch mt tliwi 

adequate and the graft can be made as long as the length of the penile skm luU 
illow If there IS considerable dorsal prepuce, as is usual in hvpospadias, most 
of the tube graft can be formed from the prepuce The proximal attachment 
ailovrs the penih to be bent over dorsallj so that the entire length of the tube 
graft can be utilized The length of graft desired is determined bj mcasunn" 
irom the tip of the glans ptms to the point on the ventral surface of the pen^ 
IS expected to rcich TJie flap outlined on the dorsum of the 
penis IS dissected up and a tube eonstrueted bv approximating the lateral mar 
pi a with a continuous suture of fine plain catgut (Fig 460) \\ith a sharp 

(.Ttxt eonttnued on pnge S9S I 
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Fig- 451 — External urethrostomy witli the mucous membrane of the uiethra sutured to 
the skin to prevent closing Wlien the deformity has been corrected, the mucous membrane 
IS separated and tlie wound is closed 



Fig 

method 

structed 



452 — Outline of skin flaps for the cure of perineal hypospadias 

The* perineal opening is left for drainage until the anterior urethra has ne 



SURriC^I TKEVTMINT Ot M VLL URFTIIRV 


593 



FIr 469— Method of forming pe<)icle tube gnft for the trentment of h>po«pa(lid8 dtvised 
by D&vid M D^vl*. A ^Vli\ flap is di«-«ccted from the dorsum of the penis with the base toward 
the proximal end 
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Fig- 454 Fie 455 

Fig 454 — The flaps are dissected up, leaving a bioad base attached to preserve tlic 
blood supply 

Fig 455 — The largest side of the central skin flap is sutured over a catheter to the op- 
posite side, -vvhicli has been dissected just far enough for accurate suturing. 
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Fjr: 45G. *57 ^ 

p,j 45(5 Tiie no%\ urethra tornpicteil by a continuous suture of No 00 chrortilc catgut 

^Sg ’4 57 -\i?o‘l“!l'flay.'" the urethra and sutured to the skin margin 

on the opposite .side 

pjj, ,)58 — The completed operation. 
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pointed bistourj a tunnel is produced irom tlie tip of the glaus penis to the 
%entral surface of the penis and is enlarged by i grooved director and scalpel 
until the tube cm be easih drann through it tTig ‘^62) Bleeding is controlled 
bj the pressure of the graft The gmft is fastened m place bj four sutures of 
fine plain catgut joining its extremilj to the skin and three sutures at the new 
meatus If the operation is to he completed at one sitting the tube graft )s 
anastomosed to the origin d urethra where it ends at or neir the phrenal area 
^\hen tlie tube graft does not jxaeh the original urethral orifice, the construe 
tion of the urethri rmj be completed hi a Thiersch plastic at the same tune 
or at a later opei ition (Fig IGl) Tin penis is hold m the »intifle\ed position 
bj a firm bandage wbieh is not disturbed for four or five davs The bladder is 
drained b\ a oatnctei passed through the cvistmg urethral orifice or through a 
perineal uretbiotomv opening if the tube graft is anastomosed to the existing 
urethra 

The pedicle maj be divided in about two weeks, leaving the uretliral meatus 
noruiallj situated at the tip of the glans The puckered scar that is left on the 
dorsum of the penis practieallj disoippears within tweUi months 

An operation that can often be done and which gives satistactorj results is 
that of C H Sfajo Aftei straightening the penis the wound is allowed to 
heal and at the second operation a lai^ tunnel is made thiough the glans penis 
to d point a little to one aide of the site of the noimal opening A flap long 
enough to reach without tension through this tunnel m the glans to the urethral 
opening IS cut from the dorsal surfate of the penis and piepuee with its base 
at the anterior margin of the prepuce It must be wide enough to be rolled mto 
a tube of about the siae of a normal urethra It is sutured together as a tube 
with the skm surface inside, using fine futures of tanned or chromic catgut 
This, tube IS drawn through the tunnel in the glans, 'ind the tip is sutured to a 
bed prepared for it close to the urethral opening The tube is allowed to heal 
in position and after an interval of a few weeks the base of the flap is cut A 
few weeks later this tube made from the transplanted fold of piepuce is united 
to the end of tho urethra 

The Dennis Browm operation (Figs 4G3 and 404) is to some extent similar 
to the Tluersch procedure m that a strip of skm is isolated bv pirallel mtisions 
xiong the ventnl surfate of the penis the witisions jommg just posteiior to 
tho hvpospadivc opening In this opention the incisions lie equidistant from 
tin midJnie It differs from the Thiersch operitioti m that the isolited strip 
of skin IS not luimcd into \ lube but is Imrud with no attempt to sew the 
edges to'.ethtr skin flaps ire then raised widclv on either side prefeiablj 
bv djvulsion with blunt scissors so that the} maj be approximated without 
th( slightest tension Dennis Brown advises that a longitiidmi! incision be 
nude on tin dorsum of the ])ems t*> turther rel tx tht skin flaps Thes incision 
is spreul widetv apirt and dlovud to heal bv epUhelizafjon This dorsal 
musion viso servts to lessen edema \dditioml incisions or stab viounds 
slnmld be madt from the inner raw surface out through the skin to aid the 
irce flow of serum 
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for correction of"^penoscrot^lSfypospL"nas'"’’fr''J^,,H’®°P*;'«tions of D M Bavis and Tlilci-Jch 
Onflces of tube graft and I'ypospadiac urethra Girougli tlie plans penis h 

tion of the urethra c. Urethra partially sStured *1? “uGinc for forming tlie lemalnlng poi- 
eral \ie« of same / Tube graft has been excised “ Closure of urcthtn is complete c Lat- 
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FIff 4G3 — The combmtil Dennis 1 rown operation Tlie D\\i« tube ha*i been 

con tructed anl «utureri In piaco (hiK 48 ) \ catheter i« pa« t<l Into the urethia anti a 
strip of «kin outlined (//) fckln and cit arc bting di« icte 1 up to cloae the defect an 
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Adequate skin fiaiis having been formed, the active bleeding areas are 
clamped and ligated. In this operation it is not necessaiy to obtain a perfectly 
dry field. The mucous membrane is then excised from the i^entral surface of the 
glans penis on either side of the midline to the point where the meatus is to be 
located. 

The success of the operation depends upon an accurate union of the skin 
edges along the ventral line of suture. This is accomplished by keeping all 
tension off the edges, complete diversion of urine, and extreme accuracy in 
approximation, a row of tension sutures is placed about a half-inch from the 
skin margin. These sutures are of fine silk and consist of a single thread which 
pierces both flaps and is fixed in place by two beads or buttons, held in place 
on either side by aluminum cylindrical beads which are crushed upon the 
suture (Fig 464) These sutures are adjusted so that the skin flaps are barely 
approximated, so as to prevent sloughing from pressure or interference of the 
circulation of the skin edges. 



Fig 4G2 — (2?) The penis is bent hackwaid and Die tube diawn Uiroug'li tlic tunneled 
glans penis (F) The tube may be sutuied to the uiethia oi, if the hypospadlac 
situated too far back for an anastomosis to be made, the end of the tube is anchored to tne 
ventral skin surface as illustiated and the construction completed later by the Thlei.scn oi 
Dennis Brou n method VOien the tube graft has grown in place it is divided at the tip oi 
the glans penis and the defect in the doisum of the penis peimitted to heal 

The skin edges are sutured with the finest po.ssibJe eatgut, taking care lo 
avoid inversion or maladjustment When the ventral surfaces of the haps 
have been sutured, the raw undersurface of the ends of the flaps is approxi- 
mated with sutures to the raw surfaces on either side of the new meatus The 
new urethi’al pa.ssage is formed delilierately as a fistula depending upon the 
spread of epithelium from the buried .skin strip and the healing of tissues 
ai'ound it to form a tube. 

In place of the beads to hold the retention sutures in place, T have utilized 
strips of small rubber tubing to buttress mattress sutures of fine silk with 
excellent results (Fig 464). I have also combined the Davis tube flap with 
the Dennis Brown operation which, in my experience, gives a better final 
cosmetic result. The Davis procedure is carried out at the time the ])enis is 
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straightened nnd the defect is closed it i later operation (Fig 460) This 
combined procedure places the urethral meatus in a more normal position and 
obiiates the constriction vhieh frequently occurs uhen the Dans tube is 
anastomosed directly to thelwpospadiacurethia 

The operation of Bucknall is useful uhen the opening is at the penoscrotal 
area and nhen there is not sufficient skin on the penis to constri ct a satisfactom 
urethra Parallel incisions are made on the \entral surface of the penis, e\ 
tending from the glans penis to the penoscrotal junction and for an equal dis 
tance on the scrotum (Fig 465) The mai^iiis of the flaps arc dissected up a 
\erj short distance, and beginning at the penoscrotal junction the margins of the 



Hg <09 Fig 4i0 


Fig 409 — Dissection of skin flaps containing n««ljr formel urethra from the scrotum 
catgurmures"^^^® "ounil on penh an I scrotum is closel b> a continuous line of fine chromic 


flap outlined on tiie ^ent^al surface of the penis arc sutured to those of tiie 
flap outlined on the scrotum so that the roof of the new uiethra is formed by 
the skill of tlie penis and the floor l» tliat of the scrotum The edges of the 
skin are turned into the urethra (Fig 4G6) The outei edges of the Mound 
are then closetl Mitli interrupted mattress sutures (Fig 4G7) M hen the Mound 
has entirely healed, the penis is dissected from the sciotum carrying Mith it 
the reconstructed urethra (Figs 468 and 46*)) The Mound m the pen.s and 
scrotum ls closed in a straight line b\ interrupted or continuous sutures of 
chromic catgut or silk (Pig 470) 



Fig- 4G5 Fig 4CG 

Fig. 4G5 — The operation of Bucknall for the cine of hypospadias. Parallel incisions arc 
made on the ventral surface of the penis and extending an equal distance on the sciotum. 

Fig 4G6 — The ventral suiface of the penis is approximated to the anterior surface of 
the scrotum, and the flap outlined on the penis is sutured to that of the scrotum, forming a 
urethra to the end of the penis 



Fig 4G7. Fig IGS 

ji-fg- 4 C 7 The c.xtcrnal skin margin of the penis is likewise .sutured to that of the 

scnotii m ■ 

Fig 4G8 Line of incision for dissecting flaps from the scrotuin after healing has 

occurred. 
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This operation is a sound plastic procedure There is the assurance of 
adequate blood supph and po>.toperati\e fistulas arc rare Theic is the dis 
advantage thit a portion of the urethra is formed from scrotal skin, cieating a 
possible hazard from the growth of hairs in the urethra This disadvantage is 
overcome bv Cecil’s modification of the Bucknall operation, in which the urethra 
is formed from tlie skin of the penis bj dissecting up longitudinal flaps to foim 
a tube A longitudinal incision is then made m the scrotum and the ncwlv 
formed urcthii is buried m the scrotum hv suturing the margins of the scrotal 
mtision to the skin of the penis as in the Bucknall opcrition (Fig 471) ^\hLn 
the wound is liealcd the penis is dissected fioin the sciotum and tlic opciation 
completed as m the original Bucknall operation (Fig 472) 



The Ombredanne Operation 

The Ombiedjjiiio operation consists of tinning up i flap fioin tlit anterior 
surface of the ptnis nnd, -when neeossnrj, the scrotum bv a puisc stung sntme 
to form a pouchlikc uietlira The length of the distal portion of the fl ij^jnust 1 
bo <^Q^1 to the distance from the Iivpospadiac opening to the oxticmitv of tlic 
ghns ^ The dap is outlined bv i purse string suture of linen or silk, htginning 
neir the niidluie of the voiitml surface of the perns, passing nt fii-st oulvvaid 
then forward along one side of the vcntnl surface of the penis to the tip of 
the ghn-. and tin i down on the opposite side to the point where u was ongiiialh 
started The breadth of the liip is iqual to one third tlic ciruinifctcmc of the 
perns \u incision k imd, tliinugli the skin of the penis and mueosi of the 
Anns lo mm tMenial to tiu purse string sutim (hig 4711) The pro\iniil 
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PENILE SKIN 
FLAP FOR 
CONSTRUCTl"- 
ION OF AnA 







SUTURING - - 

SUBCUTANEOUS TISSUES OF - 
PENIS TO SCROTUM 



niocuncation of tlie Uucknall opeiatlon T)ic uiotlira con-^tnictod from MGn 
4 71 — Ceoil s- niodincaiion buried in the scrotum 
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Jnlf of the flap Js tlicn enrefulh dissected up to tlie Inpospndnc meatus As 
the dissection approaclies the nicitus a tathctei im\ he inserted to avoid opening 
mto the uretlira The margins of the d^til portion of tlie Hap are then dis 
bCcted up about a third of tiie distance to the midline, leaving a hroid base to 
furnish blood suppU (Fig ■473B) The prepuce, which m the hvpospadiac 
patient is deficient below, is grasped on each side and held up while an irici&ion 
on each side beginning at the previous incision just above the corona is earned 
to tho margin of the prepnec These incisions arc joined bj a horizontal incision 
wliieh divides the nuioons membrane ot the prepuce just above the furiow of 



the glans The mucous membrane of the prepuce is then earefulK dissected 
of the prepuce, care being taken to preset v< the blood suppjv 
(big 4i3C) A broad flap is therehj formul to co\or the skin defect on the 
ventral surface of the penis 

TJie pnrsf strii|f,s aie nov^ tightenc<I and tied lirnigiiig the niar^ms of the 
IMudi togcllicr It the tpe^ of tin poms (Pts 473/,’ ami C) A 1 shaped liil 
tonholt incision is (hen made m the preputial flip (Fig 4737J) The vertical 
am. ot the Y l,eei„, at the Ictcl of tin oolho ot the sisns, and care is talcn to 
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Ftp. 47'i — Tlic Ombrfd.innc operation for the cute of lij poMpadliiH 
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half of tlic flip IS then circfullj dissected up to the lijpospadne meatus As 
the dissection ippioiclics the mcitus i citlictei in n he inserted to i\oid opening 
into the urethra The maigins of the distal poition of the flap ate tlien dis 
sected up about a thud of the distance to the midline, leaving a broad bise to 
furnish blood supph (Pig 4731t) The prepuce, uliich in the Inpospadiac 
pitient IS deficient bclou, is grasped on each side and held up >\lule an incision 
on each side beginning at the pieiious incision just above the coiona is earned 
to the margin of the jiicpucc These incisions arc joined hj a horizontal incision 
uhieli divides tin nuieons membrane of the prepuce just above the furrow of 



the glans The mucous membrane of the prepuce is then carefulh dissected 
from the skin of the prepuce caix heing t'lken to preserve the blood supplv 
(Pig 473C) A broad flap is theicbv formed to cover the skin defect on the 
ventral surface of the penis 

The purse strings are now tightened and tied bringing the m trgins of the 
pouch together at the apex of the penis (Fig 473B and C) A Y shaped but- 
tonhole incision IS then made in the preputial flap (Fig 4731)) The vertical 
arm of the Y begins at the level of the collar of the glans, and care is taken to 
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avoid the blood vessels that course along the prepuce The glans penis is then 
brought through the Y incision The margins of the Y are sutured to the new 
urethral meatus and the edges of the preputial flap are sutured to the edges of 
the penile skin (Fig. 473F). If the flap does not cover the posterior portion 
of the wound, the skin edges in this area are readily approximated. 

The penis should be gently stretched for four or five days so that the pre- 
putial flap becomes fixed. No dressings are required. The wound is gently 
washed after urination and a bland antiseptic dusting powder applied. In 
perineal hj’-pospadias the operation is done in two stages, first converting the 
perineal hypospadias into a penile hypospadias and at the second operation, 
several months later, completing the urethra. When the operation is completed 



Fig 470 — Tlie two ends of the .suture aie pulled upon, thus invei ting the ,, 

skin wound is closed o\er tlio fistula ^^lth subcuticulai sutures of fine plain caifrut 
threads projecting: from the moatu.s aie kept undei ton.sion by fastening them to 
with an intor\enlnpr rubbei band Tlie bladdei Is drained thiougrli an oxteinal uieimoioiu^^. 

there is produced beneath the glans a redundancy wliich Ombredamic called the 
“tubercle.” About four months following the operation a more .sa(isfactor\ 
meatus may be constructed by removing a strip of mucosa from each side of 
the glans, and a strip of tissue from each side of the tubercle. Then the meatus 
is formed by suturing the tubercle to the glan.s. At the time of this operation, 
hair-bearing areas of .skin may be excised from the interior of the urethra 

The Ombredanne operation has the advantage that the urine docs not have 
to be diverted and a cure is more certain than by any other method. There is 
the disadvantage that a jioi-tion of .sci-otal .skin is used in mO‘,t cases, with the 
frrowth of haii-s and the jiossibility of urcthi-al calculi. The urethra is jiouch- 
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like Tiicl, therefoie, does not nupioich the iioiimK as is the c ise Mith the 
Thiersch tikI Du])hj methods of urethial tonsUuction 1 ha^c onlj used the 
Oinhredmne opei ition ^vhen the meitiis situated at ui just behind the 
frenal aica Here tlie flap docs not ha\e to be quite so «ide and a better cosmetic 
effect can be seemed The opci ition ma> be found useful when other methods 
ha\e failed 

D 51 Da\is has cached the following metliod for closing small fistulas 
that remain aftei construction of a new urethra An incision is made sur 
rounding the fistula and the skin undeimincd A stiaight needle threaded with 
silk IS inserted eae first in the meatus and brought out through tlie fistula One 
end of the thread remains protiuding from the inethnl meatus The out edges 
of the fistula are caught with the needle and thread The needle and thread are 
then passed back through the meatus When the two ends of the thread are 
pulled upon, the fistula is turned inside out, and made to project into the lumen 
of the urethra (Figs 474, 475 and 476) The inaeision of the fistula is mam 
tamed bj fastening the threads to i rubber band which is attached to the skm 
of the abdomen under slight tension B\ the time the thread pulls out, healing 
IS almost comiiletc The subcutaneous tissues arc brought together b\ inter 
rupted sutures of fine plain catgut An effort is made to pull one flap of skin 
oaer the fistula as far as possible Subcuticular stitches are placed to draw the 
edges of the skin together Tltc Cecil opciation (Fig 471) is more satisfactory 
for large fistulas 

HERMAPHRODITISM 


Individuals of double oi doubttul sex often have anomalies of the external 
genitals and urethra which can be grcitlv benefited b\ appropinte plastic op 
erations This is illustrated bj the following ease historv 

L E , age 15, admitted to the hospital division of the 'Medical College of 
\ irginn on October 28, 1940, because of maldcvclopincnt of the external gen 
itals At birth the child was considered to be a girl and was so christened At 
the age of two jears she was brought fo a Richmond hospital and the surgeon 
considered that there was a imldevelopinent of exteinal genitals, consisting 
of crjptoreludism, bifid scrotum, and hvpospadias Tlie child was rechristened 
and tJie records in the registrar’s ofliee were changed The surgeon advised 
that he return at the age of si\ for a plastic opcntion Because of adverse 
hmncial conditions and the death of the surgeon the patient did not return to 
Richmond until the recent hospital admission 


Plivsical examination showed o well developed individual apparcntlv two 
or three voars older than his actual age with a fair growth of hoaid There was 
a normal growth of axillarj and pubic hair, the pubic Inir lesornblmg more the 
appearance of male than female The external genitals consisted of a penis about 
four Indies m Rn^^tli and bound down 1 h tween tlie folds of a fairlv noimil ap 
pcanng vulva altlioui^h there were no lihia imnori (I ig 477) The urctliral 
opening was at the posterior portion of the viiUn and the meatus admitted the 
tipofaKclh forcepx There was no evidence of testicles (Fig 478) 
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Ao.rcmu 


Fjg- 4ti — Lvtornal penitals of pseuclohermaphi odito. Tlic patient lias 
and noimal-appcanng' ovaries No testicles could be found Patient’s 
physical charactei istics arc those of a male 




a siiinll uterus 
inclinations and 




Kip ITS — Ventral Mirfaee of the jx nis 


t,"rethr«l fipenlnp at louer portion of the \uUa 
Kip IT7.) 
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Plff i 9— Intermf genitals of case Mio'vn In Figs *i7 anti 4<8 



Fie 480— Fxternnl cinltals < « ^Igs <"« an*l 4iS) following plastic operations for 
trcnethenlng penis an I con tructlne a urethra 8ul\al mucous membrane usel for construe 
tion of urethra sulvnl “kin iii sectel up pnl the margins ulurel together forming a scrotum 
Testicles made from pamtlin 
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and >5^ Pscudohei maphi oditc The i)!itient has a small uterus 

Phys.c“a^^^^ I’'^t.enfs mchnations and 



I’lp t7S — Vcntial surface of the penli, t'rdliral oi>enlnt: at louer portion of the \ul'i> (f’"' 

J Ik t77.) 


CHAPTKU XX.XUI 


SURGICAL TREATilUNT OP STBICTURBS AXO FISTULAS OF 
THE JLVLE URETHRA. AND PERTAEAL DEFECTS 


Meatotomy, Urethrotomy, External and Internal, Excision of Stricture, 
Urethral Anastomosis, Closure of Fistulas, Repair 
of Penneal Defects, Diverticula 


MEATOTOMY 

jMoatotom^ is often neecssan foi stenosis of the meatus and to poimit in 
stuunentation wlicn the meatus will not admit a No 26 rieiicii instiumcnt It is 
often advisable in the treatment of iiicthritis when the meatus is too small to 
permit adequate draniasc 

A cotton swab soaked ni 5 per cent coouno is inserted in tlie meatus for 
about two minutes A snnll amount of I pci cent Novonm solution is tlicn 
injected into the lower mar?m of the meatus The (rhns penis is held in one 
hand and the meatus is cut downward in the midlinc witli a small knife The 
incision should be carried deep eiiou§li for the meatus to admit a No 2S rrench 
instrument casilj TJic bleodins is tontroUed b> constant pressure for about 
five minutes To facilitate healing and prevent eontiaction, it is advisable to 
place a small ibsorbablo suture on eieli side, apiiroNimatiiiR the inueoiis mem 
branc of tlic urethra to thit of the srlans 


INTERNAL URETHROTOMY 

Intcianl anclhrotom> is used in verj dense s^iictiires of the antciior 
urcfhri which do not vield to dilatation with sounds The stricture must be 
of sufficient calibei to admit a small instrument '^'ith the bladder pirtialh 
(lisfoukd With fluid iiul the urctbia li unit been undated, a filiform is passed 
and screwed onto the urethrotome The staff of the instrument is passed "•entlv 
tliiouth the uittfira until the tip rests within the prostatic uictliia Tlio pcins 
IS drawn <Kit until the anterior urethra is undei considetalfle tension The 
obturator carrvjna a guarded knife is then pavsotl along tlu gioovcd sf iff unfd 
the stricture is icachcd ‘When re&istaiKv militates the jircstnee of the stijctnic 
the opciatoi forces tlic blade Ihiough the stiicturo The reksse of the obstruc 
lion «tU indtcate that the slnclure has hetn dunkO The knife mav then b( 
^entlv passed thioiigb the rcmaiiidei of the anterior uitllin djvnhni, anv other 
strictures that ma\ be encountered The kmfe should not be earned bevoiid 
the bulbous urethra, as incision into the membranous uietliia mav enust con 
sulerablc bleeding The cut should ho made on the roof of the urethra and 
slioiild not be repeated except m verv dense strictures when i sm ill bl ide mav 
bt passed first, to be followed h\ a larger hhdo which is inserted in llie same 
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At operation the daj^ following admission no evidence of an inguinal canal 
could be found Tlic abdominal cavity was opened and a faii'ly normal uterus, 
ovaries and tubes were located in the normal jiosilion (Fig. 479). Sec- 
tions from the ovaries showed numerous atresie follicles and few primordial 
follicles. There were also several follicular cysts. On careful search no testicles 
were found. The wound was closed and adhesions binding the penis downward 
were liberated. 

June 24, 1942, he returned to the hospital and a urethra was constructed 
to the base of the glans by the method of Thiersch (Figs. 453-458). The op- 
eration was successful with the exception of a small fistula near the base of the 
penis. On Aug, 13, 1942, this fistula was closed and the urethra brought 
through the glans by freeing small skin flaps from the lateral surfaces of the 
penis with -their bases at the urethral orifice and drawing them through a stab 
wound which pierced the glans from base to apex near the venti’al surface. 
After completing the plastic operation on the penis a testicular prostliesis 
was carried out by placing small rounded masses of paraffin in the scrotum 
which had been constructed at the previous operation by suturing the labia 
over the posterior portion of the newly constructed urethi’a (Fig, 480), 

Before undertaking these operations, the patient was studied by a psychi- 
atrist who found that his attitude and physical characteristics were prcpondcr- 
ately male regardless of the presence of internal female genitals 
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incision. Tlie instrument is then removed, leaving the filiform in place. The 
filiform is sereived on a sound or dilator -n-hich is used to dilate the urethra to 
the desired caliber. Successive sizes may be used up to 28 or 30 French. 

Following the dilatation a large lU’ethral catheter should be passed and the 
bladder thoroughly irrigated with an antiseptic solution. If there is much 
bleeding, the catheter is tied in the urethia and a pressure bandage is placed 
aroimd the penis. Folloiving the operation it is necessaiy to pass soxmds at 
first once a week and later at gradually increasing intenals to prevent recur- 
rence of the stricture. 

Iflost strictures will I'espond to gentle dilatation without urethrotomy. 

EXTERNAL URETHROTOMY AND URETHROSTOMY 

External urethrostomy is done for simple drainage of the bladder when it 
is desirable to put the anterior urethia at rest, to prevent contamination of 
plastic operations on the urethra, and for the treatment of deep and unpay- 
able strictures. The urethra is opened in tlie anterior paii: of the bulbous 
urethra. The operator presses on each side of a sotmd with the fingers and 
makes an incision from one to tivo inches (2.5 to 5 cm. ) in length directly over 
the sound and iu the raidline of the perineum. The tissues are divided, to 
the sound (Pig. 450). Bleeding points are clamped and ligated and the 
mucous membrane is caught with sharp tooth forceps or sutures and the 
sound is withdravra. The operator may then pass instruments for the dilatation 
or incision of the stricture or introduce a catheter for drainage. If drainage is 
being instituted preparatory to a plastic operation on the urethra, it is well to 
pass a ligature of hea^'y silk or silbwoim-gut around the urethra just external to 
the urethrotomy and tie it just tightly enough to occlude but not to cut through 
the urethra (Fig. 450). By this pi-ecaution urine that may be forced around 
the catheter cannot pass into the anteidor urethra. 

If a sound cannot be passed to the bulbous urethra because of stricture in 
the pendulous urethra, the urethra is exposed by careful dissection tlnough the 
median raphe of the perineum, recognizing and dividing Colies’ fascia, the bulbo- 
eavemosus muscle, the corpora spongiosum and finally the urethra. Bleeding 
must be controlled as the dissection progresses so that the individual structures 
can be recognized. If the anatomy is so distorted by sear tissue that the urethra 
cannot be recognized, a urethrotomy may be done in the membranous urethra 
as described on page 615. 

PERINEAL OPERATIONS FOR STRICTURE OF THE URETHRA 

Most strictures that require exposure through the perineum are located in 
the bulbous or membranous urethra. They vary considerably in extent and 
multiplicity and may be complicated by inflammation, abscesses or fistulas; 
consequently the surgical requirements varj- to some extent with each case. 
When strictures are accompanied by acute inflammation or abscesses the blad- 
der should be drained by suprapubic or perineal incision without disturbing 
the stricture. Diversion of the urine and drainage of the inflamed periurethral 
tissues will relieve the congestion of the strietured area to the extent that dilata- 
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stiicturod aica and senes as i guide foi the ineision into the urethin (see 
incthrotOHU ) As the inession is nude lliiough the skm aud muscles 

o\cil\in« the methn spmtmg stsscK ait ehmind nud titd so tint a eleai \ie\ 
of the urethra ssiU not be nltsnircd l»\ blood (Fig 48!) Tiie uiethia is opined 
on the sound and the miaous membtaiic >s caught uith small hcinost'its The 
point of *1 small knife is carcfulh foiecd through the sti letin e, using thepostenoi 
surface of the sound as n guide U is well to dissect awa\ as much of the scar 
tissue os possible, tikmg caie to presenc a strip of mutous membrane through 
the strieturod sret (Fig 4S2) A large eothetei is then insntcd through the 
nicatus and into tlie bladder fl ig 483) The ciicinous tiuI muscle tissues of 


HR <So— Inci ion rof opcraUon without a fcnWe wpen Mricturc of Ihn iirelhrt 

11.0 iircihra are tl.en draiiii enagh toailhir oier the rathcler ]n m 

torn„>lu! Miturt. of „hm <itg„l (r,g 4i>4 I) Th, permo,! faso,, „ rlo,«! 
M.th . , ton, and the sk.n and s«intrfio,al fa,e„ uti.ted n„I, tntcrntpled an 
tore, of „lk or cotton except at the loner angle of the n„„„J nhtrr a amall 
ilnm .q inq.rtod (Fig 464B) The (JtheUr k faqlHied m the pro, lira anti re 
lamed for about ten flat s The nmltral mueons memhrane eo. cm a o. feel rer. 
npnlh and exlcnsnc pla,t,e operations for Ibo relief of strietore arc parel. 
inujcalcd 
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tion with filiforms and sounds can often be accomplished without the necessity 
of cutting the stricture. When operation is necessary it can be done more ac- 
curately and the final results are more satisfactory when the infiammation is 
permitted to subside before the cure of tlie stricture is attempted. 



Pig 483 — A rubber catheter is placed for drainage of the bladdei and to ensure an adc- 
Quate channel in the stnctured area If it is difficult to pass the catheter from the meatus, 
the tip may be passed into the bladder through the urethrotomy and the free end fitted over 
the tip of a sound in the urethra which, when withdrawn, lea\es the catheter in place 



I 






A B 

Pip 4g4 — A, With the catheter in place, the muscles and fascia aie loosely sutui oil over 
the urethra \Mth interrupted sutures of No J chromic catgut B, The skin is closed ^\itli in- 
terrupted sutures of silk\\ orm-gut or Zytor with a small diain in the lower angle 


Operations for the cure of stricture are mucJi more successful wlien a care- 
ful dissection is carried out. recognizing and preserving as nearly as jio.ssiblc 
the structures of the perineum and removing scar tissue. If a filiform can he 
passed it is screwed on to a small sound whicli follows the filiform through the 
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If the opening in the stricture cannot be located, prolon{,Dd blind dissec 
tion IS unwarranted and Riai cause lonstderablc damage to the perineal strnc 
turcs It IS preferable to locate the urethra and the proximal extent of the 
stricture b\ retrograde passage of sounds, either snprapubicallj or through the 
perineum 

If the suprapubic route is chosen the bladder is opened through a small 
suprapubic imision and a sound, prefcrablj with a Gua on curie, is introduced 
through the prostatie urethra until its beak presents just behind the stricture 
The urethra is opened o\cr the point of the sound and its margin secured with 
small hemostats or sutures The stricture mtenening between the hcalthx 
portions of the urethra is dtiided and the scar tissue disscctrd nwaj Often 
when the lumen ot the urethra is opened behind the stricture a filiform or 
piobe «au bp introduced into the stricture retrograde, grcatlv facilitating dt 
Msion of the stricture If the stneturc is short, onlv two or three centimeters 
long and surrounded by dense soar tissue it ma> be excused entirelj end the 
healths ends of the urethra mobilized for a short distance and sutured together, 
making an end to end anastomosis It is onlj nccf‘.san to unite the wolK of 
the urethra at the roof to cnsuie a {sood result 

If the perinpal route is selected the operation is earned out as described b\ 
H H Young An wnerted U incision is made at the lower angle of the perineal 
incision (Fig ii'y) and the TfiCTubrnnou wrctbia and apex of the piostatc arc 
exposed as m perme d prostatectomi (Fig 486) \\ hen the apex of the prostitc 

is reached a smiH ineibion is made m the proximal portion of the membranous 
urethrx (Fig 487) and the tip of x sound uiserted and parsed hack to the 
stneturp (Fig 488) This is imcU eosur bj dihitation of the uiethix that nl 
wass occurs behind a stricture The urethra is then melted oscr the tip of 
the sound and the operation continued as described following the supnpubie 
pass ige of a sound 

EXCISION OF STRICTURE WITH URETHRAL ANASTOMOSIS 

GraniiUc "MscGow in deiiscd nn operation for excising the stricturcd arex 
ind muking an end to end anastomosis of the benlthj ends of the urethra With 
the patient is an ex'i^'gci'ilcd Uthotoms position, xu in\vited shaped incision 
is niddc in ihc pcrmtuni The two limbs of the Y extend toward the isnhial 
tuberosities on each side of the anus and the stem of the V is carried forward 
merthc corpus spongiosum as far a* neeessarj to expose the stuctured area md 
free the iieiUln uretJin s,ttflicientl> to close the defect after the resection After 
the skin and superficial perineal fascia haic been diwded, the triangular flap 
«s refracted downward, exposing the central tendon and the museJos'oierhing 
the proximal portion ot the bulbous urethra The central tendon is dnided 
close fo the hull) exposing the anterior laxcr of the trianf^ular liganunt After 
pushing the iscluocaiernosus muscles aside the bulbocaxernosus ftndon is split 
along Us cintcr io its point ot junition with the tendons of the supertienl frans 
xerse pcnncal muscles at the root of the bulb These tendoub arc clamped arS' 





614 


UROLOGICAL SURGERY 


When it is impossible to introduce a filiform or small sound through the 
urethra, division of the stricture is more difficult. It is helpful to inject the 
urethra with a 1 per cent aqueous solution of methylene blue. The dye should 
be injected into the urethra with some force and milked back so that a portion 
will permeate the stricture. The urethra anterior to the stricture is then irri- 
gated to prevent staining the wound A sound is passed down to the point of 
obstruction which is usually in the bulbous urethra or at the bulbomembranous 



Fig: 487 I'le-. 488 

Fig 4 87 — Transver.sus perinei muscles are retracted forward and membranous urethia 
IS exposed by separating the median fibers of the Jcvatoi am muscles An external uietbrot- 
omy IS done 

Fig. 488. — A filiform bougie is passed retrograde and emerges at the uiethral meatus 
The end of a catheter is cut on the bias, tied to the filiform, and drawn tlirough the anterior 
urethra The tip of the catheter is then inserted through t)ie urethrotomy wound into the 
biadder, and the \\ound is closed with a small rubber tissue drain, leaving an Indwelling 
catheter for dilatation of the stricture and drainage of the bladder. If the stricture is ex- 
tremely dense or there is surrounding scat tissue, the incision may be extended furthei lor- 
vard, the scar tissue dissected ay ay, and the stricture divided. (See Fig 482 ) 


area. The incision is carefully carried dotvn to the tip of the sound, the bleeding 
is controlled, and the urethra is incised as far as the obstruction. Usually a 
view of the stricture stained with the dye can be obtained and a probe or a 
bougie accurately introduced through the stricture. The stricture is then di- 
vided by a small knife on the probe or bougie. The sear tissue is dissected away 
f{^f] n catheter inserted. The wound is closed as previously described. 



STBICTUHI-S, FI^TLL\S, PERINEAL DFFFCTS 615 

If thf' Opening m the stricture cannot be located, prolonged blind dissec 
tion ib un’^arranted and ma\ cause eoriiiderable damage to the permcal stnio 
tures It is preferable to locate the urethra and the proximal extent of the 
stricture b^ retrograde passage of sounds, either suprapnbieall> or through the 
perineum 

If the suprapubic route is chosen the bladder js opened through a small 
suprapubic incision and a sound, prefcrablj ivith a Gu\on cur\e, is introduced 
through the prostalie urethra until its beak presents just behind the stricture 
The urethra is opened o\er the point of the sound and its margin secured with 
small hemostats or sutures. The stncltire mterienmg bctireon the health} 
portions of the urethra is divided and the scar tissue dissected awiv Often 
when the lumen of the urethra is opened behind the stricture a filiform or 
probe can be mtroducfd into the stricture retrograde, great!} facilitating di 
vision of the stricture If the stneture is short, only tuo or three centimeters 
long, and surrounded bv dense sear tissue it ma} be excised entire!} and the 
health} ends of the urethra mobilized for a short distance and butured together, 
making an end to end anastomosis It is onl} ncecssan to unite the mils of 
the urethra at the roof to ensure a good result 

If the perineal route is selected the operation is earned out as described bv 
H H Young An mverted U mtision is made at the loner angle of the perineal 
incision (^ig 4^*)) and the membranous methia and apex of the prostate are 
c' posed dS in permcal prostatcetomv (Fig 486) When the apex of the prostate 
IS reached a bmall incision is made in the proximal portion of the membrtnotis 
wrethri (Fig 487) ^nd the lip of a sound mserted and )>assed hack to the 
vtrnture (Fig 488) Tins is made easier In dilatation of the urcthm that al 
'ra}9 occurs behind a strnture The urethra is then incised over the tip of 
the sound and the operation continued as described following the supripubie 
passage of a sound 


EXCISION OF STRICTURE WITH URETHRAL ANASTOMOSIS 

GrauMlIe JlacGowan devised an operation for excising the stricturcd aiea 
md making in end to end anastomosis, of the healths ends of the uretivra \\ itii 
the patirnl is an exiggoratod lithotomv position, an inverted Y shaped incision 
IS made in the perineum The two limbs of the 1 extend toward the isohid 
tubtrosUies on each side ol the anus and the stem of the Y is eairied forward 
over the corpus spongiosum as far as necessar} to expose tJie stiietured area and 
free the health} urethra suftirirntlj to close the defect iffcr the resection After 
tlie skin and superficial perinea! fascia ha\i licpn dnidf'd, the trnugular flap 
is retracted downward, exposing the ventral tendon and the musrJos overling 
he proximal portion of the bulbous urethra The central tendon is divided 
Ooso to the bulh exposing thr antenor lavcr of the trnngular ii-^ammt After 
pushing the isch.ocavornosiw moscles aside the bulbocavernosus tendon is split 
xlonj. Us center to its point of junction with the tendons of rbt suptrfiaal trans 
%crse permcal muscles al the root of the bqlb Those tendons ire clamped 
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divided close to their insertion into the spongy body, exposing the urethra 
which, by gentle blunt dissection using gauze and the knife handle, is freed from 
its muscular coverings and its attachment to the cavernous bodies as far back- 
ward and forward as necessary to expose the strietured area and healthy mucosa 
upon opening the canal both behind and in front of the stricture. The strietured 
area is recognized and excised Methods of identifying and localizing tlie stric- 
ture are similar to those previously described in this chapter. The ends of 
healthy urethra are mobilized, split into three strips, one posterior, or at the roof, 
and two lateral An end-to-end anastomosis is made, suturing eaeli strip of 
urethra of one segment to the corresponding strip of the other. Tiie urethra 
must be sufficiently mobilized so that there will be no tension on the sutures. 
MacGowan advised the excision of as much as 8 or 9 cm. when necessary, which 
requires rather extensive separation of the urethra and corpus spongiosum from 
the corpora cavernosa to effect a satisfactory closure. This is possible because 
of the liberal blood supplj'’ and the elasticity of tissues in this area. AVhen the 
anastomosis is complete a catheter is placed through the urethra for splinting 
and bladder drainage, the perineal structures are accurately approximated with 
tine chromic catgut sutures, and the wound is closed with adequate drainage. 

Somewhat similar methods of treating strictures have previously been de- 
scribed by Albarran, Marion and by Hamilton Russell of Melbourne. Cabot 
and Stearns haAm devised methods of dividing the stricture on the floor of the 
urethra and suturing the urethral incision in the opposite direction, thereby en- 
larging the lumen in that area. None of these operations has a very ivide ap- 
plication The urethral mucous membrane will cover a defect very rapidly and 
if a strip of healthy mucosa can be left, excessive scar tissue excised, and healthy 
perineal tissue closed over the defect bridged by an indwelling catheter, a satis- 
factory urethral lumen may be expected in most cases Occasionally a patient 
is encountered with healthy urethral segments separated by an intervening area 
of dense sear tissue, usually resulting from injury. In such cases excision of 
the mass of scar and end-to-end anastomosis is the most satisfactoiy method of 
treatment. 

EXCISION OF PERINEAL FISTULAS 

Strictures of long standing are frequently complicated by perineal fistulas. 
These are caused by a previous perineal abscess or follow inj'uries or opera- 
tions. They are usually surrounded by masses of sear tissue and rarely heal per- 
manently even Avhen the stricture is adequately dilated. They may be single 
or multiple and maj" open in the scrotum, perineum, buttocks or isehiorecial 
passage. When possible the stricture should be well dilated before fistulas are 
excised and when there is abscess or acute inflammation the inflamed tissue 
should be given adequate drainage by inci.sion or dilation of tlie fistulous tracts 
and the application of heat and antiseptic irrigations until all evidence of acute 
inflammation has subsided. Usually there Avill remain a considerable mass of 
thickened tissue surrounding the fistulous tracts This chronic infiamnialory 
tissue Avith the fistulous tracts must be dissected doAvn to the urethra Avlien prac- 
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tieal. If complete excision involves important structures such as the external 
sphincter the excision should be carried as far as possible and the remainder of 
the fistulous tract thoroughly curetted. 

At the beginning of the operation, after cleansing the perineum and external 
genitals and irrigating the urethra, the fistula or fistulas should be injected 
with a 1 per cent aqueous solution of methylene blue to outline the tract. 
If it is difficult to inject the fistula from the skin surface, the forceful instilla- 
tion of the solution through the urethra, at the same time making pressure 
against the urethra at the bulbomembranous area to prevent the solution from 
entering the bladder, will force it out through the fistula, clearly outlining its 
various ramifications. This having been done, elliptical incisions are made sur- 
rounding the fistulous opening or openings and the dissection is carefully deep- 
ened toward the urethra, keeping as nearly as possible in healthy tissue and in- 
cluding in the mass to be excised all the dense sear tissue surrounding the 
fistula (Pig. 489). If there is a large mass of superficial sear tissue such as is 
encountered when the scrotum is involved, it becomes rathei’ cumbersome as the 
urethra is approached. If the mass interferes with accurate dissection, it should 
be excised and the fistula identified by the blue stain and followed to the urethra. 
The tract is usually surrounded by well-organized scar tissue and can easily be 
dissected from the surrounding healthy tissue When there are several openings 
on the surface they usually merge into one tract before entering the urethra. 
This opening into the urethra is situated in most cases just behind the urethral 
stricture. If the stricture has not been adequately dilated the opening in the 
urethra caused by excising the fistula may be extended forward and the stricture 
divided (Fig. 490). ‘When the fistula has been excised and bleeding controlled, 
a catheter is fixed in the urethra for drainage of the bladder and the healthy 
tissue is closed over the defect with interrupted sutures of 0 plain catgut. Ade- 
quate drainage is provided by rubber tissue and tlie skin is closed with inter- 
rupted nonabsorbable .sutures (Fig 491). 

CLOSURE OF RECTOURETHEAL FISTULA 

Rectourethral fistula may be the result of infiammation or traumatism. 
Traumatic cases usually follow operations upon the prostate. Although the 
rectum is more frequently injured during perineal prostatectomy, rectourethral 
fistula may occur after .suprapubic or retropubic prostatectomy. If the injury to 
the rectum is recognized at the time of operation, the wound in the rectum should 
be repaired immediately and the bladder drained suprapubically Young advised 
that if the rectal injuiy is recognized before the prostate has been removed, the 
operation should be discontinued. If the patient is in good condition after the 
rectal injury has been repaired and the perineal wound closed, the prostate may 
be removed suprapubically at the same time. In most cases it is wise to be con- 
tent uith suprapubic drainage and remove the prostate at a second operation. 

When the rectal injuiy is not recognized at the time of operation or when 
the rectal wall sloughs because of pressure from packing, the first indication of 
injury is the appearance of gas or fecal matter from the perineal wound. When 
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this occiit^ SMpr'ipi'bic cs stostoniN shottW be done immedi \teh and the rectal 
sphincter nideh dihted Immediate dnersion of the nnne mil often permit the 
fistula to close 

The fi'stula ma^ be clo''cd In operating tliioiiph the rectum b^ a method 
similar to that of ilosms a \ csicoi ai,inal fistula Spinal anesthesia should be 
u'jcd nhen po^slble because of the oacellent relaxation of the anal sphincter 
The intestmal trict should be prepared bi a Ion residue diet and antibiotics soi 
eral dai-s before operation and purgation the da\ before operation 

After a suprapubic cistostonn is done for drainage the pitient js placed 
in the Sims position nith the head lowered, the perineum is thoroughU cleansed, 
and a retractor is placed in the posterior portion of the rectum Traction on 
this retractor permits an excellent \iew of the antcrioi nail of the rectum and 
the fistulous opening is readiK identified The rectum is then cleansed nath a 
mild antiseptic solution and thoroughle diicd 

Longitudinal elliptical incisions arc made surrounding the fistula The 
fistulous tract is then carcfuHi dissected out to the urethra The dissection 
should keep clo<e to the tract ^\llen tlu urethra is reached the fistula 15 ex- 
cised nath a narrow margin of healthi urethral wall When the fistula has been 
excised the urethra and rectal n<aU mil be found to haio separated b' a dis 
tance eonsiderabh greater than the length of the fistulous tract The opening 
in the urethra is easih recognized m the depth of the wound It is closed with 
interrupted sutures of fine chromic catgut The walls of the dissected tract be 
tween the rectum and urethra arc now approximated h\ interrupted sutures, 
preferabh of fine kangaroo tendon The submucous la\er of the rectum is care 
fulh approximated In mterrupled sutures of 0 chromic eitgut No sutures are 
placet! in the mucosa This simple pioeedurc has been effectiie in the three cases 
m which 1 base used it 


YOUNG 8 OPERATION 

The operation cmploted bx II H Young m the treatment of reetourethral 
fistulas IS a modification of the operation he ongunlli densed in cooperation 
wath Harrex Stone The most important feature of this operation is the iitiliza 
tion of the Whitehead principle of frteing the mueos i and submueosa of the rec 
turn and pulling it down so that the diseased portion of the rcctil xxall can be 
excised and a healthx surface of the rcetuni is presented against the urethral 
fistula 

After suprapubic drainage has been proxided the patient is placed m the 
exaggerated lithotomx position, preftrablx on a t ible designed for perineal 
operations The rectal sphincter is. dilated and the perineum and rectum are 
tlioroughlx ekan''ed A racket shapexl incision is madi snrting in the midline 
of the perineum about two inrhes m front of the anus and encircling the anus 
at the mucocutaneous juncture <?par tissue is earefullx dissected from the 
perineum back to the prostatic urethra The rectal sphincter is earefullx pre 
’serxed The rectal mucosa and submueosa arc liberated from the sphincter 
and rectal muscles in the same wax that it is done in the Whitehead operation 
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for hemorrhoids Because of adhesions in front of the rectum it is usually more 
satisfactory to separate the lateral and posterior walls of the rectum as far up- 
ward as possible before extending the dissection to tiie anterior wall. Hemor- 
rhoidal clamps may be used in making traction on the cuff of bowel to pull it 
down as it is separated When the submucosa has been dissected from the 
spliineter anteriorly the sphincter is retracted forward and the rectum sepa- 
rated anteriorly to the fistula. The fistulous ti-aet is excised and the dissection 
canned about an hieh further upward so that there is a healthy cut? of bowel 
of sufficient length to extend to the cutaneous margin. The deeper portion of 
the dissection is facilitated by inserting a prostatic tractor either through tlie 
urethra, using a urethral model, or through tlie fistulous tract, to pull the deeper 
tissues downward and make them more accessible When the rectal euft‘ has 
been libei’ated well be.yond the fistula and the fistulous_tract divided, the fistulous 
tract is dissected out including a narrow margin of urethral mucosa The 
urethral opening is then closed with intermitted sutures of chromic catgut and 
the prostatie tissues and muscles are closed over the urethra with similar sutures, 
making a bulky mass of tissue between the urethra and rectum 

If the rectal sphincter has been damaged it is carefully repaired. The euft’ 
of rectal mucosa and submiieosa is pulled down until the fistulous area presents 
bejmnd the cutaneous margin. Pour sutures of chromic catgut are taken to 
secure the rectal wall to the subcutaneous tissue external to the s])hincter The 
protruding cuff is then excised including the fistulous opening. The rectal 
mucosa is carefully approximated to the skin with interrupted sutures of fine 
chromic catgut. A small rubber drain is placed in the depths of the perineal 
wound. The subcutaneous tissues are approximated with interrupted sutures 
of No. 1 plain catgut and the skin is closed with coarse nonabsorbable sutures 

Aftercare. — It is important to maintain good suprapubic drainage The 
suprapubic tube should be irrigated sufficiently often to be sure it remains 
open. Only gravity irrigation under low pressure should be used and sufficient 
fluid should not be run in to cause a desire to void. A low-residue diet is given 
and lead and opium pills, to tic up the bowels for a week Before giving a inirga- 
tive the fecal mass should be softened by the administration of large doses of 
mineral oil twice a day for two or three days 

The drainage tube is removed in two or three days and the surface wound 
kept clean by applications of a mild antiseptic. 

REPAIR OF PERINEAL DEFECTS 

When the perineal tissue overlying and supporting the urethra is destroyed 
by disease or injury the problem of the successful i-epair of urethral defects is 
much more difficult (Fig. 492). The most frequent cause of destruction ol the 
superficial perineal tissue is periurethral abscess or phlegmon. Oceasionalli 
a portion of the urethra sloughs away and restoration of the channel is impos- 
sible without the support of healthy skin and fascia. This may be obtained by 
turning in skin flaps from the thighs, but if the scrotum has not been destroyed 
with the skin and fascia of the perineum, it is an excellent source from wliieh 
to obtain tissue to repair the defect. There is considerably more scrotum than is 
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needed fox its fvmction The posterior poition of tiic scrotum cnn casih be 
shifted to the peinitum It Ins in 'ibundmt blood supph -which need not be 
mterfcitd w ith niid the texture of tlic sciot il skin is but slmhth difttrent fiom 
tint of the peimcnm 

Tlie following opci ition wss done on n pitinit who had lost the superfiinl 
tissue of the perineum from the base of the scrotum almost to the inus and the 
floor of the bulbous uicthra because of extensise penwiethial suppuration 



Fig 49- — r\tensi\e penneal def«ct imoUmt 1 
the urethra and periurethral ab9ce«i> (ISoIson 
Genitourinary Surgeons 33 211 -® 194»J ) 


Fig 495 — Repair ol penneal rtetecl Xn indwelllnfr caWieter 
indicates portion of scrotum to b« u '1 to repair the defect (Dol n 
Association of r enito ITrinarj Surgeons 13 II _ 0 1940 j 
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A curted incision was made -nhuh be„au at tbe junction of the left margin 
of the scrotum with the penneal wound and pai^sed upward and across the 
scrotum di%\dmg it in half The incision then ran toward the base of the 
scrotum on the right side for a sliort distance, lei\mg a pedicle between the 
end of the incision and the penneal wound on the right side (Fig 493) The 
incision uas carried tiuough tlit entire thickness of the sciotum to the tunica 
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for hemorrhoids. Because of adhesions in front of the rectum it is usuallj^ more 
satisfactory to separate the lateral and posterior walls of the rectum as far up- 
ward as possible before extending the dissection to the anterior wall. Hemor- 
rhoidal clamps maj’ be used in making traction on the cuff of bowel to pull it 
down as it is separated. When the submucosa has been dissected from the 
sphincter anteriorly the sphincter is retracted forward and the rectum sepa- 
rated anteriorly to the fistula The fistulous tract is excised and the dissection 
carried about an inch further upward so that there is a healthy cuff of bowel 
of sufficient length to extend to the cutaneous margin. The deeper portion of 
the dissection is facilitated by inserting a prostatic tractor either through the 
urethra, using a urethral model, or through the fistulous tract, to pull the deeper 
ti.ssues downward and make them more accessible When the rectal cuff has 
been liberated well beyond the fistula and the fistulous..tract divided, the fistulous 
tract is dissected out including a narrow margin of urethral mucosa The 
urethral opening is then closed with interrupted sutures of chromic catgut and 
the prostatic tissues and muscles are elo.sed over the urethra with similar sutures, 
making a bulky mass of tissue between the uretlira and rectum 

If the rectal spliincter has been damaged it is carefullj’^ repaired The cuff 
of rectal mucosa and submucosa is pulled down until the fistulous area presents 
beyond the cutaneous margin Four sutures of chromic catgut are taken to 
secure the rectal wall to the subcutaneous ti.ssue external to the sphinclcr. The 
protruding cuff is then excised including the fistulous opening The rectal 
mucosa is earefullj" approximated to the skin with interrupted sutures of fine 
chromic catgut. A .small rubber drain is placed in the depths of the perineal 
wound The subcutaneous tissues are approximated with interrupted sutures 
of No. 1 plain catgut and the skin is closed with coarse nonabsorbable sutures 

Aftercare. — It is important to maintain good suprapubic drainage. The 
suprapubic tube should be irrigated sufficiently often to lie sure it remains 
open. Only gravity irrigation under low pre.ssure .should be used and sufficient 
fluid should not be run in to cause a desire to void A low-residue diet is given 
and lead and opium pills, to tie up the bowels for a week. Before giving a purga- 
tive the fecal mass .should be softened by the administration of large doses of 
mineral oil twice a day for two or three days 

The drainage tube is removed in two or three days and the surface wound 
kept clean by applications of a mild antLseptic. 

REPAIR OF PERINEAL DEFECTS 

When the perineal tissue overlying and supporting tlie uretlira is destroyed 
by disease or injury the problem of the succes.sful repair of urethral defects is 
much more difficult {r'''ig 4t)2). Tlie most fre(|Uonl cause ol destruction of tlic 
superficial perineal tissue is iieriuretliral abscc.ss or ])hlcgnion. Oecasionalli 
a portion of the urethra slouglis aivay and rcstoiation of the channel is impos- 
sible without the support of healthy skin and fascia. This may be olitaincd by 
tui’ning in skin flaps from the thighs, but if the scrotum lias not been destroyed 
with the skin and fascia of tiie perineum, it is an excellent source from which 
to obtain tissue to icpair the defect There is consideiably more sciotum than is 
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\aginalis This scrotal flap mis dissected free ind rotated to the left and down 
«ard o\cr the urethral defect Iso effort was made to co\er the entire denuded 
area The flap was sutured in place with silkworm gut sutures For a short 
distance on both sides the margin of the flap was sutured to the skin margin 
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<37 — Result following repair of perineal defect with transplmtatlon of flap from 

Fig 19 $ — E\Iilence of satisfactory urethral function one month after operation (Dod 
transactions American Association of Genito Lrinarj Surgeons 33 211 ‘>20 1910) 


of the perineal \\ound The remainder of the flap was anchored to the surface of 
the wound deep sutures pissing through the flip ind as much of the under- 
'ing tis-sue IS could be gnspetl (Fig 494) The remaining portion of the 
scrotum was closed oter the testicles bt a continuous suture of Iso 0 chromic 
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Fig. 494 — Skin flap from the scrotum is sutured in place over the defect. (Dodson Trans- 
actions American Association of Genito-Urinary Surgeons, 33 211-220, 1940.) 



I-I,, -or W'niind In the scrotum Is clovcil ( omplfllnir tlio operntion (Dodson 
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over the hulpiiif: portion of the ihvtiticuluni which is imde piominent bj the 
distention with the 30 c c b^{I of » I’olcj cntheter This is n v eij helpful pro 
eeduie if the luek of the dneiticulum is siifficiciitlv wide to engage the 
catheter bag The incision is earned through the skin, subcutaneous fasen and 
Buck’s fascia, each lajei in turn being stnpped fiom the divciticulum, which 
IS freed in all directions down to its connection with the uiethra The diver 
ticular w all consisting of the tumea aUmgiuca, eoi pus spongiosum, and mucous 
membrane is then csciscd, tnmming oft each side down to the approximatelj 
normal uiethril lumen The mucosa is closed ovei a No 24 F urethral 
cathetci with mtenupted sutmes of 0000 chioimc catgut on an atiaumatic 



Fig 499 — Dltertieuluoi of anterior urethra — preoperatlxe urognm 


needle, avoiding peiictiation of the mucosa striving to invert the edges The 
moie supeificial lavers aio then tiimmed aceordiiiglv before closing so as to 
afford adequate supiiort where tissues weie stretched bj the diveiticulum 
f ottoii or catgut sutures or a tombinatioii of titlnr of these witli stainless 
steel wue ate satisfactoij In the presence of coiisideiahle vascular oonng 
from e\tensive dissection a small nibboi tissue dtain is placed over the closed 
mucous meinbiane 1 ivei ami lemoved in 24 to 48 hours An indwelling 16 F 
catheter is stitched to the piepuee and acts oiih as a splint in those eases which 
have had slmnting ol then unnaiv stitam This catheter should he removed 
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catgut (Fig. 495). At the beginning of the operation a urethral catheter was 
passed through the anterior urethra and into the bladder for drainage and to 
serve as a scaffold for the formation of a new urethra in the perineal area 
(Fig 493) The catheter was sutured to the glans penis Avith silkAvorm gut and 
fastened to the penis Avitli strips of adliesiA^e tape A firm perineal dressing 
Avas applied. 

The entire graft remained in good condition and healing progressed satis- 
factorily (Fig 496). TAAm AA'^eeks after the operation the patient persuaded an 
interne to remove the suture retaining the catheter to the glans penis He then 
promptly pulled the catheter out, and in a short time A'oided satisfactorily but 
Avith some perineal leakage A catheter AA'as reinserted A\uth very little difficulty 
and kept in place ten days. At this time a No 24 F sound could be passed and 
Abiding AA'as satisfactory (Figs. 497 and 498). 


DIVERTICULA 


Urethral diverticula in the male are less common than in the female. Of 
146 reported in the literature to date, 82 Avere in the anterior urethra and 64 in 
the posterior urethra. Most of those in the anterior urethra have been classi- 
fied as congenital, Avhile most of the posterior urethral diverticula are said to 
be acquired. 

LeComte and IIcr.schman liaA^c modified Watt’s classification and Iuia'c 
listed urethral diverticula by their location and origin In the anterior 
urethra, congenital diverticula are the result of a primary defect or the rup- 
ture of a primary cyst. Acquired diverticula in this portion develop suhso- 
quent to obstruction (stricture, stone), inflammation (rupture of abscess), or 
injury to the urethral Avail (perforating or nonperforating) 

In the posterior urethra congenital diverticula occur on the same ba.sis as 
in the anterior urethra. Acquired diA’^erticula of the posterior urethra re.sult 
from obstruction, prostatic calculi, inflammation, or injury. 

DiA'erticula of cithei’ the anterior or posterior urethra may be caused by 
rupture of an abscess or a cj'st of CoAvper’s gland. 

The finding of a mass is a prominent olijcctivc and subjective .symptom. 
Urine or purulent fluid may be expre.s.sed manually from the mass after the 
act of micturition. Urinary .sjuiiptoms are u-sually pi’esent and consist of 
frequency, dy.suria, pyuria, terminal incontinence, and at times complete oli- 
struction Avith acute retention. A pensistent urethral discharge may be the 
presenting .symptom. At times, bizarre sexual .synqitoms or infertility may 
be the chief conqilaint. Ujiper urinary tract changes may lie pre.sent because 
of infection or ohslniction. The final diagnosis is established by urethrog- 
raphy (Fig. 499) and urethroscopie examination. 

The treatment of choice i.s excision of the divei ticuluni ivith pla.stic rejiair. 


The urinary stream should lie diA'crfcd prior to rejiair, as most diverticula are 
badly infeetcil. This is aecomj)lished by sujirainibic eystoslomy or pciineal 
urctlirostomy as indicated Iiy the location of the diverticulum. Snrgicid pio- 
cedure in diA(‘rticnla of the anterior urethra consists of a longitudinal incisimi 
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Within 72 lioun Following healing of the wound and tlie re establishment of 
the normal uiimr4 passage, sounds should be passed to pie\ent postoperatne 
stricture (Pig 500) 

^Vhen the duerticulum is of the posterior inethn more adequite ex 
posure can be obtained b^ making an imerted “U” incision in the perineum 
similar to that used for exposure of the prostati (Fig 501,^1) The di\er- 
ticulum IS freed bj sharp and blunt dissettion to the uiethra where it is 
excised and the urethra closed as prtMOUsU deseiibed (Fig 501, B) The 
le\ator muscles are then closed o\er the urethra b\ inteirupted sutures of 
chromic catgut (Fig 501, C), and the skin and siipt rficial fascia with coarse silk 
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Fig’ 500 — Diverticulum of antenoi urethra — postopeiative urogram 



cni Excision of diverticulum of posterioi urethra A, Incision B, Dissection of 

ai,rortiniiliim C Urethral defect closed and sutures placed to approximate levator rnuscles over 
urethra TRedrk^V^ from McKay and Colston , Surg , Gyncc & Obst 48 51-C2, 1929 ) 
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Within 72 hours Follouin" healm" of tlit woiintl and the le establishment of 
the normal iinnii\ passage, sounds should be passed to pretent postoperatnc 
stncture (Fig 500) 

"When the di\ erticulum is of the posterior urethia, more adequite ex 
posure can be obtained b> making an inserted “U" incision in the perineum 
similar to that used for exposuri of the prostate (Fig 501, A) The diter 
ticulum is freed bt shaip and blunt dissection to the urethra where it is 
excised and the urethra closed as pretioush dtsenbed (Fig 501, B) The 
luator muscles are then closed oter the urethra b\ interrupted sutures of 
chromic catgut (Fig 501, G), and the skin and superficial fascia with coarse silk 
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INJUEIES OF THE URETHRA AND THEIR TREATMENT 
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Ncir lingland Baptist Hospital, Consulting Urologist, Boston City 
Hospital, Boston Lying-in Hospital 

Injuries of tlie urethra may be caused a erusliing type of force, by a 
tear from displaced fi-agments of the pubic arch, l)y penetrating objects or 
lacerations, or by false passages associated with ui-ethral instrumentation. 
All injuries of the urethra are prone to be followed by troublesome strictures 

Anatomically tlie segments of the urethi-a may be divided into the penile 
(or pendulous), the bulbous, and the posterior portions (membranous and 
prostatic). Treatment is dependent to some extent on the segment which is 
injured, although the principles involved are the same; namely, to maintain 
or restore continuity of the urethra, drain tissue in which there is extravasa- 
tion of urine or infection, and temporarily divert the urinary stream when 
necessary. 

PENILE URETHRA 

Penetrating injuries or lacerations of the penile urethra deserve suture 
over a suitable-sized instrument, using loose plication of surrounding soft 
ti.ssue and then closure of skin if there is sufficient tissue Fistula formation 
is more common in this area than in the bulbous portion. Although many 
urologists look with disfavor upon using a splinting catheter, my experience 
with a catheter m place following operation leads me to continiie this prac- 
tice. In fact, a period of drainage for several weeks seems preferable to a 
period of only a few days when the injury is severe. 

Mild crushing injuries of the penile urethra which cause no difficulty 
voiding and are manifested only by minor urethral bleeding arc best treated 
medically, although early dilatation is advisable within three weeks after 
injury because of the tendency toward stricture formation. Meatal strictures 
following trauma may rerpiire .surgical revision (Pig 502.) 

BULBOUS URETHRA 

Injuries of the bulbous urethra are frequently caused by the straddle 
type of accident Perineal tissues including the bulbous muscles are trauma- 
tized, with resulting hematoma under Colies’ fascia If urine is added, a tense 
mass develops in the anterior portion of the perineum and dissects forward 1o 
involve the scrotum and penis. The patient may find it difficult or impossible 

to void. 
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lilt loc itioii of the traumatized iioition of the mcthi i c ui be dctci mined 
bj oblique urethiognm usiiif? an absorbable medium such as bkiodaii Pre 
opentue loeali/ilion of the lesion facilitates the propci surgical nppioaeh 
to the damaged area (Fifi 'i03 ) 

Prompt repaii of the mjuied nictlira offeis the best chance foi satisfac 
torj ieco\ei\ The patient should be placed in lithotonn position and pre 
pared for both a perineal and supiapubic approach Tears in the antenoi 
portion of the hull) can he oasih approached tbiough a mulhne incision, those 
farther hack thiough a cursed penneal incision Pdood and scium are 
esaciiatcd Bs jiassing a cithetci fiom the esteinal mcitiis the tcai can then 
be sisuahzed One must attempt to find the postcrioi (pio\nnaI) segment of 
the urethia and pass tlu catholci on to the bluldei foi di image If the 



posteiior end of the uietlua cannot be found, i suprapubic cjstotonis should 
be done immediatels and a bougie oi othei iiistiumeiit passed letrogradc from 
the bladder to deinonstiato the region of iiijuis AMicn the postorioi urethril 
‘figment is found the uicthral citheter ean be passed to the bladder If 
complete rupture has occuired one oi tsso absorbable sutuics should be placed 
oil the deep smface of the urethra to anastomose the torn ends before usin" 
''Uturcs to close tissut superficial to the eatlutcr (Figs '>04 and "05 ) If 
ojstotom\ has had to be done the bladder should be diained siiprapubicallj 
for a few dass eseu though the urethral catheter is also draining "We urge 
that the splinting catheter be left in place for two to three weeks Urethral 
< ilatation or calibiatinn must be begun within two weeks after the catheter 
IS renioted 
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Pig 503 — Uietlnogram and cystogram showing complete obstruction of urethra just 
posteiioi to penoscrotal angle aftci wai injuiy of the uiethia. All shell fragments are outside 
the uiinaiy tiact (From Piathci AVar Injuries of the Uiinaiy Tiact, J. Urol, January, 
1946 ) -I . •> 


A. 



Fig 504 — A, Diagram of pioblem show'n in Fig 503 A complete tiaumatic stricture, 
1 5 cm in length, was found 

B Diagram of end-to-end anastomosis of the urethia employed with success (From 
Prather War Injuries of the Urinaiy Tract, J Urol, January, 194G ) 
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1 .1^*1^ — Urethrognin t 

urethral continuity without n«t 
follow up (From I rither ^ 


months After operation ns in He 504 
This excellent result was maintsineil i 
' Injuries of the Unnary Tract J Urol 


A anil r 
Januarj 


show Ing 
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Fig 503 — Urethrogram and cystogram showing complete obstruction of urethra just 
posteiior to penoscrotal angle aftei -war injury of the urethra All shell fragments are outside 
the urinary tract (From Prather War Injuries of the Urinary Tract, J, Urol , January, 
1946.) 


A. 



Fig^ 504 — A, Diagram of problem shown in Fig 503 A complete traumatic stricture, 
1 5 cm in length, was found 

S, Diagram of end-to-end anastomosis of the urethra employed with success (From 
Prather War Injuries of the Urinary Tract, J Urol, January, 1946 ) 
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The prostate maj become separated fiom its distal attachment, hematoma 
fillim; the arci ^\h^.rc the prostite is noimilU located (Tifl '>07) 

Patients Mith luptuic of the dtep iircthia usually suffer supiapubie pain 
and ha\c a desiie to ^o^d Often thcie is hleediii" from the external meatus 
Neglected cases shos\ a phlegmon m the suprapubic region An attempt 
to cithetermc the patient freqwentlj demonstrates obstiuction at the region 
of the injurs and is follosved bs more piofusc urethral bleeding than is nor 
mallj associated ssith uiethral ealibiation 

Rectal exaniinition maj leseal a mass (hematoma) in the legioii sshcre 
the prostate should be, and the prostate mas be nulefinitels palpated higher 
up \ normallj located piostate does not rule out tiauma of the dtep urethia 



Urcthiograms, using 30 cc of 10 20 per cent Skiodan Diodrist, or Neo 
fopa\ ind taken in the oblique and anteiopostcnor position s\ill establish the 
diagno->is and localne the area ot rupture 


The aim of treatment is to avoid or oscicome the shock hemorihage, and 
extras asalion associatid ssith the immediate injurs, to restore adequate con 
miiitj ^nd caliber ot the urethia disert the nimarj stream temporanh, and 
} a er peiiodic urethral dilatation to present contracture of the torn area 
niKlf *“ draimge per iiri-tht-il cithetLr slioillil be 

■'■■eptic tichmquc The hcit ch-mco ot success is unh a 

the c ithetcr f ' , «'< '''I'ul noinnl flou ot uuiic in 

H successful the msndun must be s\ ithdi a\i ii, iMsmg the 
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DEEP URETHRA 

Differentiation lietween ruptures oi the deep urethra (prostatic and mem- 
branous portions) and the distal portion of the bladder (extraperitoneal) is at 
times difficult Both are urological emergencies and fortunately both can be 
treated through a suprapubic incision. Bleeding from the external urethral 
meatus, difficulty in ])assing a catheter to the bladder, profuse urethral bleed- 
ing during attempted catheterization, and the rectal finding of a displaced 
prostate favor injury of the deep urethra. During the suprapubic exploration, 
the discovery of a distended bladder furnishes additional evidence that a 
urethral injury is present. 



Fig 50C — Urethrogram and cystogram A\ith intravenous urography showing se\erc rhP" 
ture of the deep urethra with increased distance between the external sphincter and the base 
of the bladder 

Rupture of the deep urethra commonly occurs in cases with fractured 
pelvis. Sudden displacement of the bones of the pelvis tears or completely 
severs the urethra at the junction of the membranous and prostatic portions 
at the apex of the prostate. This is above the ti-iangular ligament. Hemor- 
rhage and urinary leakage occurs in the prevesical and perivesical tissues and 
spreads to the suprapubic region instead of .showing itself in the perineum 
When trauma is severe, extravasation maj^ be evident in other tissues (Fig 

506 .) 
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The prostate maj become separated from itj» distal attachment, hemitorna 
filUn" the '\rc'\ \\hQrc the prostate is noimilh located (Ti" 507) 

Patients with ruptuic of the deep iiiethia iisiialh suftei buprapubic pain, 
and haae a desire to aoid Often there is bleeding from the external meatus 
Neglected cases shou a phlegmon in the suprapubic region An attempt 
to catheteri 7 e the patient frcquentlj deinonstiatcs obstruction at the legion 
of the mjura and is followed ba moic profuse uiethial bleeding than is nor 
malU associated with urethial tabbralion 

Rectal examination niaj renal a mass (hematoma) in the legion where 
the prostate should be, and the pi estate mas bo indefimteh palpated highei 
up A norniall' located prostate does not lule out tiauina of the deep uiethra 



isj 507 — Rupture of the posterior urethra with pro<^tate and bladder displaced upward lea' 
Ins space filled with extra\asate<i blood 


Uitth\o,^rams using 30 c c ot 10 20 per cent Shiodan lliodrast, or Neo 
lopax and taken in the oblique and anteroposterior position will establish tlie 
diagnosis and localize tlu area ot rupturt 


The aim of treatment is to asoid or osercoine the shock, hemorrhage, and 
extras asation associated with the immediate injur>, to restore adequate con 
tiniuti ind caliber ot the urethia, dnert the unnarj stream temporarily and 
by later periodic urethral dilatation to present contracture of the tom area 


An attempt to obt uii uiinais diainage per urethral catluttr should be 
made first, using aseptic technique The best clnnee of success is with a 
tw 0 hob d (hollow tipped) cathetei on a mandrin (sty let) molded in the curs e 
ot 1 nicthnl so,„Ml is c,„lc„t 1 „ tho nput no, mil flon of nrmo in 

the ethete. Jf ™,ces.t„l tU mindim mnst be nttiul.mn letting the 
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catheter for constant drainage. If suprapubic sepsis occurs it will need 
surgical drainage. The urethral catheter acts as a splint and should be left 
in place at least two weeks. 

More frequently, and especially in cases of seA'^ere or complete rupture 
of the posterior urethra, it will be impossible to guide the urethral catheter 
into the bladder. Surgery will be necessary to proAude urinary drainage. 

A perineal approach, Avhile suited for restoration of urethral continuity, 
may be contraindicated because of a fractured pehds in Avhich further dis- 
tortion of bony fragments should be aA'^oided. 



Fig 508 — Tips of sounds passed tlirougJi suprapubic incision and anterior uretliia ar 
brought together at ruptured area Anterior sound is guided into the bladder pna y 
is fastened over its tip and drawn through the urethra and kept in place to splint the ureciu 
while healing occurs 

Under these circumstances, suprapubic cystostomy to proAdde a urinary 
outlet becomes the immediate objective At the time of the cystostomy effort 
must be made to restore continuity of the urethra if the general condition of 
the patient is not precarious It may be possible to guide a styletted balloon 
catheter from the external meatus to the bladder If this can be done, the 
balloon of the catheter should be distended and the catheter placed on trac- 

(Tcxt continued on pa<jc O’lO.) 
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catheter for constant drainage. If suprapubic sepsis occurs it will need 
surgical drainage. The urethral catheter acts as a splint and should be left 
in place at least two weeks. 

More frequently, and especially in cases of severe or complete rupture 
of the posterior urethra, it will he impossible to guide the urethral catheter 
into the bladder. Surgery will be necessary to provide urinary drainage. 

A perineal approach, while suited for restoration of urethral continuity, 
may be contraindicated because of a fractured pelvis in which further dis- 
tortion of bony fragments should be avoided. 



Fib 508 — Tips of sounds passed throUBh suprapubic incision and anterior 
brought together at ruptured area. Anterior sound is guided into the bladder and a catneter 
is fastened over its tip and drawn througli the urethra and kept in place to splint the ureiiira 
while healing occurs 

Under these circumstances, suprapubic cystostomy to provide a urinary 
outlet becomes the immediate objective At the time of the cystostomy effort 
must be made to restore continuity of the urethra if the general condition of 
the patient is not precarious It may be possible to guide a styletted balloon 
catheter from the external meatus to the bladder. If this can be done, the 
balloon of the catheter should be distended and the catheter placed on trac- 

(.Tcxt continued on jiayc GiO ) 
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A. 



X> 

■p's™ 51a A, Urethrogram in anteroposterior position sliowlng Irregularity and distortion 

of nosterlor urethra following a penetrating war injury. B, Urethrogram In oblique position 
showing distortion and false channels of posterior urethra 
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Urethroscopic eKammations should be made «hen patients complain of 
bleeding from the urethra, uhen strictures rapidly recur following dilatation and 
when there are areas of periurethral thickening If the epithelial surface of the 
urethra appears suspicious, tissue should be taken for biopsj It is a good piac 
tice to excise a piece of tissue for mieroscopie examination ivhenexer a pen 
urethral siiellmg is incised and it is particularly important to examine tissue 
from chronic indurated fistulous masses 

Treatment ^Excision of the tumor ivith a liberal margin of health} tissue 

IS the treatment of choice In \ ery ad\ anced cases suprapubic or perineal dram 
age of the bladder n ith \ raj therap\ may gi\ e good palhativ e results A re\ lew 
of the literature indicates that the results of treatment of urethral carcinoma 
ha\o been extremelj poor This should not be so if the disease is recognized 
reasonablj eailj and treated radically 

Caremoma of the penile urethra should be treated the same as carcinoma of 
the penis If the gronth is confined to the anterior third of the urethra, amputa 
tion of the penis about an inch posterior to the grouth should be sufficient If 
the penile urethra is more extensnelj m\ol\ed, the entire penis should be re 
mo\ed, and the healthy urethral stump transplanted to the perineum The 
method of amputation described bj Graces for carcinoma of the penis is satis* 
factor} for such cases 

Tumors of a low degree of mahgnancv m the anterior urethra when recog 
nized before the} have extended bevond the corpus spongiosum may be cured 
b} dissecting the corpus spongiosum from the casemous bodies, leasing that 
portion of the penis intact In one such case with multiple papillomas, I ex 
ciscd the urethra and the surrounding corpus spongiosum to uithin two inches 
of the triangular ligament and transplanted the urethral stump to the perineum 
This patient has been well more than fifteen jears In such cases there is the 
possibility of reconstructing the urethra as in hjpospadias 

Carcinoma of the bulbous portion of the urethra can usuall' be excised 
GNcn in well ad\anccd cases without the necessitt of temoMug the penis l^ower 
has reported two cases in which the m\ol\ed portion of the urethra was excised 
and an end to end anastomosis made with satisfactorx results These patients 
were alive eight and nine \ears, respectnelv, following the operation Braasch 
and Scholl reported a case in which a portion of the urethra was excised and 
later replaced bj a section of the saphenous xein The patient was alive five 
jears later 

The most satisfactory operation for tumor in the perineal portion of the 
urethra is that described bv H H Young in which a block dissection is done, 
removing the tumor with a section of the cavernous bodies of the penis in one 
mass The anterior stump of the penis is then drawn hacltward until an end to 
end anastomosis of the urethra can be made Young’s operation is earned out 
m the following manner TiVjth the patient in the postition for perineal 
prostateetomv, an incision is made in the midline from the base of the scrotum 
backward for a distance of about 6 centimeters The incision is earned down to 
Calks’ fascia which is isolated on each side of the urethra to the isehiopubic 
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CARCINOMA OF THE MALE URETHRA AND ITS 

TREATMENT 

Carcinoma of the male urethra is a comparatively rare condition. It may 
involve any portion of the urethra, probably the bulbous portion most fre- 
quently There is a history of stricture or repeated trauma, such as the passage 
of sounds, in a sufficient number of cases to suggest chronic irritation as a 
causative factor 

Squamous cell carcinomas are by far the most frequently encountered, 
altliough columnar cell tumors, papillary tumors, and adenocarcinomas are 
occasionally reported. Stratified squamous epithelium is normal^ found only in 
the fossa naviciilaris but prolonged irritation and stricture formation are accom- 
panied by a change in the epithelium to the stratified type Adenocarcinomas 
probably arise from Cowper’s glands and are not true urethral tumors. Most 
urethral tumors grow rather slowly and metastasize late. Metastasis is to the 
inguinal or iliac nodes. In the opinion of Young and Davis if the growth is 
posterior to the suspensory ligament of the penis, there is little probability of 
metastasis to the inguinal nodes. 

The chief obstacles to an early diagnosis are the rarity of the disease and 
the frequent history that urethral irritation or stricture has existed for a long 
time. Urethral discharge, urethrorrhagia, and diminution of the uriiiaiy stream 
are often noted in stricture and rarely excite suspicion of a more serious lesion. 
Periurethral abscess is not an unusual complication of stricture and is reported 
in most cases of carcinoma of tlie urethra. Not infrequently a urethral fistula 
is present, particularly if the abscess has been incised In the penile urethra 
there is swelling and sometimes cyanosis of the penis. In some cases there is 
persistent priapism. Fistulas to the ventral surface are not unusual. Occa- 
sionally the growth can be seen protruding from the urethra Tumors of the 
perineal portion of the urethra are almost always first recognized as a mass in 
the perineum which is usually believed to be a perineal abscess. In fact the 
malignant tissue is often infected and in some cases infiltrated with urine. One 
patient that I have treated for carcinoma of the urethra consulted a urologist 
because of hematuria and difficulty in urinating. A median bar was found and 
resected. When a mass ivas noted in the perineum a few days later it ivas be- 
lieved to be extravasation from urethral trauma and was incised. Healing did 
not occur and a fistula formed which persisted until the tumor was recognized 
and excised. Another patient was admitted to the hospital because of a dense 
stricture with infiltration of the perineal tissues. An external urethrotomy was 
done and the stricture divided ; a portion of the indurated tissue surrounding the 
urethra was excised. The true condition was recognized by the pathologist. 

C42 
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tiff 618 — Appnaranc* of perineum twelve months followine \ounR8 oppration for eirclnorju 
of the urethra 
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Pie. 517. 

Is anastomosed to tlie posterior stump by a 


Pie 517 — The stump of tlie penis is sutiireri ir. . 

rupted sutures of No 1 chromic cateut; the wound Is *cfosed”"v*ith ”dralnneo " 



C\RCIN0MA OP MAU: URfTUR\ 

A"5 tho fascia IS pulled outivard and the dissection continued backnard, the 
crura of the corpora caiemosa arc exposed and diiided close to the ischiopnbie 
rami The urethra can he palpated as it leaves the bulb and penetrates the 
triangular ligament A cl imp is tlien passed beneath 

the posterior limits of the tumor and an incision is made through the bulb and 

urethra, leaving as much hcalthv urethra anterior to the triangular 

possible In the case reported bj Young the incision vv as made through the bulb 



He 5 1 — Carcinomatous tJstue and section of the penis have been removed Inter 
rupted sutures are taWen trom sheath of pcnia to sheath of crura Dotted \ine over urethra 
indicates urethral flap to be turned back fo help bridge gap between the divided ends of the 
urethra (Podson Transactions American Association of Genito Urinary surgeons 1940 ) 

jHst in front of its posterior limit and about one centimeter of healthj urethra 
was left in front of the triangular ligament The entire carcinomatous mass is 
then remo\ed together nith a portion of healthv tissue at both ends 

Bleeding is controlled The fascia surrounding the anterior stump of the 
penis IS grasped with forceps and the penis is pulled backward until the cut ends 
of the urethra can be approMjnated (Fig 515) The penis is therebj telescoped 
within the scrotal pouch The cut en^ of the urethra are anastomosed v»itb a 
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ramus. With the scrotum retracted well forward, hlunt dissection is continued 
downward outside the fascia covering the corpora until a point about two centi- 
meters below the lower margin of the induration is reached. A clamp is then 
passed around the cavernous bodies and their fascia and a transverse incision is 
made through the corpus spongiosum and corpora cavernosa in front of the 
anterior margin of the indurated area This completely severs the penis in the 



Fig 520 — Carcinoma of the bulbous urethra with fistula of the urethra ^tl^Tlrlnary 
indicate lines of incision (Dodson. Transactions American Association of Genito-u 
Surgeons, 33 211-220, 1940 ) 


posterior portion of the scrotum. The fascia covering the posterior stump of the 
cavernous bodies is then grasped with forceps and pulled forward and freed 
by blunt and sharp dissection Fibers of the suspensory ligament are divided 
and adhesions to the anterior surface of the pubis and the isehiopubie rami are 
divided close to the bony structures The dorsal veins and artery are divided 

and ligated. 
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As the fascia is pulled ouU\ard and the direction continued backward, the 
crura of the corpoia ca\emosa arc exposed and diaided close to the ischiopubic 
rami The urethra can be palpated as it lea\es the bulb and penetrates the 
triangular ligament A clamp is then passed beneath the urethra posterior to 
the posterior limits of the tumor and an incision is made through the bulb and 
urethra, leaiing as much hcalthj urethra anterior to the triangular ligament as 
possible In the case reported bj Young the incision was made through the bulb 



rupted 'sutures are'^iaken^frU™ «<^ion of the perns ha\e been remo\ea Inter 

Indicates urethral flan penis to sheath of crura Dotted line over urethra 

urethra (Dodson^ •’f’P eap bet^eert the divided ends of the 

transactions American Association of Genito Urinary Surgeons 1910 ) 


IT Postenor limit and about one centimeter of hcaltlij urethra 

s e in rent of the triangular ligament The entire carcinomatous mass is 
then remo\ed together with a portion of health} tissue at both ends 

Bleeding is controlled The fascia surrounding the anterior stump of the 
penis IS grasped with forceps and the penis is pulled backward until the cut ends 
Tb -^PProMmated (Fig 515) The penis is thercbi telescoped 

c scrotal pouch The cut ends of the urethra are anastomosed with a 
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continuous suture of fine catgut. A catheter is introduced just before the 
urethral anastomosis is completed (Fig. 536), The cavernous bodies and sur- 
rounding fascia are then fixed in place with interrupted sutures of plain catgut, 
some of which are placed in the stumps of the crura on the structures of the 
triangular ligament (Fig. 517). In the case reported by Young, there was a 
distance of nine centimeters between the two stumps of the urethra and only 



Fig 522 — Urethral flap turned back and sutured to stump of bulbous urethia. 
scrotum has been divided in the midlinc Dotted lines indicate flap of scrotal fascia 
turned back as a fascial covering for the urethral defect (Dodson. Transactions America 
Association of Genito-Urinary Surgeons, 1940 ) 

the glans penis was visible after the anastomosis was completed. The sub- 
cutaneous tissues are approximated with interrupted sutuies of plain catgut and 
the skin is closed with interrupted sutures of nonabsorbable material. I have 
operated upon one patient by Young’s method and the results were entirely 
satisfactory. The patient remained in good health for about five years but 
eventually died of local recurrence (Pigs. 518 and 519). 
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Before the description of Young’s operation n.is published, I Ind resected a 
portion of the bulbous urethra for carcinoma in a somcivhat similar manner, 
but had closed the urethral defect bj turning donn a flap from the anterior 
urethral slump and coloring the anastomosis iiitli v graft of sciotal fascia (Pigs 
5’0 525) ’flic principal tliflcrenee in the dissection iias that crura and urethra 
Metis fast approached postcriorlj An inicrtcd U shaped incision iias made ]USt 
aboie the anus and two elliptical incisions iicrc coined from the highest point of 



Fie 523 — -Scrotal fascia tljniMCtecl tip anJ turned Into the ttountl (DoJson Transactions 
Amertvan A»9oc^t)on ot Genrto Utinarjr Surgeons IStO > 

tlio inserted “U” incision, circumsciibmg a fistulou'i opening in the center of the 
rircinomatous mass and joinini, near the base ot the scrotum (Fig 520) TJie 
posterior flap uas dissected bach, until the trans%ersus pennei musdes uere 
e'lposed The dissection ^^as then carried forward, exposing CoUes’ fascia to the 
ischiopubic ranu well bejond tbe anterior limit of the area of induration, as 
has been described in Young's operation The attaclimeut of the bulboca\ernosus 
masr-le to the central tendon was ditided and the dissection continued until the 
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bulb and crura of the corpora cavernosa were exposed. These structures were 
divided and as the indurated mass of tissue was retracted outward and forward, 
the dissection from the anterior structures was made in the reverse direction 
to that descrilied in Young’s operation. When tlie dissection had been carried 
well anterior to tiie diseased area, the corpora were divided transvei’sely and 
the tumor mass was removed After this was done the cut ends of the urethra 
were separated by about tliree centimeters. 
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Fig 524 — Fascia is sutured in place (Dodson' Transactions American Association of 

Genito-Urinary Surgeons, 1940 ) 

After controlling the bleeding, the anterior stump of the penis was liberated 
for a short distance and interrupted .sutures of No. 2 chromic catgut were taken 
on each side through the fascia of the anterior stump and through the stumps 
of the crura (Fig 521). When these sutures were tied under moderate tension, 
the penis was drawn backward and the space between the urethral segments was 
diminished by half. It can be readily seen that by liberating the penis further 
forward and dividing the posterior fibers of the suspensory ligament accurate 
approximation could have been made as in Young’s operation. A flap was turned 
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back from the lateral wall of the anterior stump of the urethra and the free end 
was sutured to the posterior urethral stump, bridgm" the between the ends 
of the urethra on the upper \ all (Fig 522) The scrotal skin was then dnided 
m the midhne up to the penoscrotal area and the scrotal fascia, including all the 
lasers dorvn to the tunica \ aginalis, was dissected up from the scrotum anteriorh 
Tnd latcmll ^1 leasing the base attached (Fjg 523) This flap of fascia was 
turned into the defect produced bj the dissection and sutured oier the urethral 



defect, forming lower and lateral walls of the newli made portion of the 
urethra (Fig 524) A catheter for drainage ot the bladder had been inserted 
preMoiislj through the urethra anti fixed m place 

The wound was closed in lajers, suturing the subcutaneous tissue with 
interrupted sutures of ^o 1 chromic catgut and the skin with interrupted non 
absorbable sutures A rubber tissue dram was placed m the wound and brought 
out at one angle of the U shaped portion of tbo incision (Fig 525) 
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This patient made a good recovery and remained well more than iweh'e 
years. For the first twelve months the repeated passage of sounds was necessary 
to prevent stricture. 

In most eases young’s operation will be more satisfactory, but this proce- 
dure is described not only to demousti-ate the posterior approach to the urethra, 
which will be more satisfactory when the tumor is situated in the posterior por- 
tion of the bulbous urethra, but to show the value of the scrotal fascia as a sup- 
porting structure in closing urethral defects. 

Dissection of the inguinal nodes is not necessary in eveiy ease of carcinoma 
of the urethra. In robust individuals with carcinoma of the pendulous urethra, 
inguinal dissection is probably a good precaution. Certainly if nodes are pal- 
pable, they should be removed either at tlie time the penis is amputated or at a 
second operation. If no nodes are palpable there is little risk in keeping the 
patient under close observation and removing a node for examination if there is 
evidence of metastasis later. In view of the fact that when the tumor is situated 
in the bulbous area, metastasis is more apt to occur to the iliac nodes, there seems 
little wisdom in excising the inguinal nodes in these cases. Neither of mj’’ 
patients showed anj'- evidence of metastasis. However, the first of these patients 
died of local recurrence six years following his operation. The second patient 
died of unknovm, cause more than twelve years following operation. 

Radiation therapy is a valuable adjunct to the treatment of urethral car- 
cinoma. In both of the patients upon whom I operated, preliminary x-ray treat- 
ment very decidedly reduced the Size of the mass. In one case the operation 
would have been veiy difficult before the treatment was given. AVlien the 
disease is too far advanced to permit surgical treatment, x-ray should be used 
as a palliative measure Postoperative irradiation is indicated only when 
complete eradication of the tumor is in doubt. 
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CHAPTER XXXVI 

SURGICAL CONDITIONS OP THE FEMALE URETHRA AND 
THEIR treatment 

Traumatic and Postoperative Injury, Epispadias, Hypospadias, Diverticulum, 
Urethrovaginal Fistula , Prolapse of Urethra , Caruncle , Tumors 
The female urethra is a much less complicated stiucture than that of the 
male, and ser\es as a pait of the minar> s\stem onlj Suigieal operations are 
required for the treatment of incontinence of urine, urethral prolapse, excision 
of diverticula, repair of fistulas, and excision oi destruction of new grouths 
Incontinence of urme is the result of disturbances of the nerv ous s\ stem or 
of injurj or maldevelopment of the sphincter muscles Disturbances of the 
nervous mechanism causing incontinence ol uiino are not amenable to surgical 
treatment and should be difteientiated b> appropriate neurological examinations 

INJURY 

Severe injuries of the sphincter muscles aie rare Occasionallv the urethra 
IS partlj detached and torn bj the bhdes of obstetrical forceps or bj fracture 
of the pelvis O’Conor mentions an injurj of the urethra caused b\ a child 
sitting on a croquet mallet, the handle breaking and piercing the vagina and 
urethra I repaned an injurv m which the lateral wall of the urethra was 
excised with an infected Bartholm’j* t>st There vas almost complete mcon 
tmence "When these eases of severe injur> arc 50(n earlv, immediate repair 
should be attempted Alter the devitaUicd tis-»uc is ttimmcd awav, the wound 
is carefullv closed, each structure being approximated as accuratelv as possible 
Fine chromic catgut is probablv the most satisfactorj suture material If the 
condition is seen after the lapse of dajs vvhen the structures aie distorted and in 
fected, It i'5 better to wait until lualing has occurred before attempting to lepair 
the detect The scat tissue is then carefuUj dissected avvaj and the diffeient 
laj ers of the urethral canal are accuralelj approximated 

In all casei> in which an extensive plastic operation has been done on the 
uiethra the urine should be diverted from the urethra until healing is complete 
Vaginal cjstostomj is a verj salisfactorj method of accomplishing this At the 
beginning of the operation a curved hemostat is passed into the bladder and 
the point of the hemostat made to depress the base of the bladder just behind 
the trigone A short incision is made through the vaginal wall, exposing the 
point of the hemostat which is thrust through, grasps the tip of a catheter, and 
draws it into the bladder for about an inch A suture of nonabsorbable material 
is then taken m the v aginal wound and the. ends are tied around the catheter to 
fix it in place The catheter is also fixed to the thigh for greater securitv when 
the operation is completed Tins catheter maj be left in place two or thiee weeks 
without danger of a fistula 
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STRESS INCONTINENCE 

Stress incontinence is a condition in wliicli urine is expelled involuntarily- 
following exertion such as arising from a sitting position, coughing, lifting a 
heavj’' object, or other types of physical exertion. Incontinence varies from the 
loss of a few drops of urine to almost complete incontinence during exertion. 
Stress rarely occurs in early life as a result of developmental defects. Most 
frequently it occurs in postpartum patients as a result of obstetrical injuries to 
the support of the bladder or the vesical sphincter, and is at times seen in the 
multiparous patient, oceasionallj'^ the bachelor girl, cause undetermined, probably 
postmenopausal atrophy 

John C. TJllery, following an exhaustive stud.y of this condition, has con- 
cluded that ineontinenee results from “failure to maintain closure of the in- 
ternal orifice under conditions of exertion or stress” or failure of the bladder 
and urethral supports (ligaments, fascia and muscles) in preventing descensus 
of the neck of the bladder and urethra, under stress. 

Lawrence R. Wharton found that stress incontinence occurred most fre- 
quently in patients past 40 years of age; tivo-thirds of his patients were over- 
weight and most of them had borne children. There was evidence of lack of 
bladder support in 40 per cent of his patients, varying from moderate relaxa- 
tion of the anterior vaginal wall to complete prolapse. Other patients with 
advanced prolapse or cystoeele had complete urinary control 

It seems evident, as attested by numerous investigators, that the bladder 
and urethra in the female are held in position by fascial structures of the 
superior layer of the pelvic diaphragm. Relaxation or laceration of this fascia 
permits the bladder orifice and urethra to descend from its nonnal position 
behind the pubis, thereby causing or contributing to stress incontinence. In 
the opinion of some investigators, this is almost the sole cause This hypothesis 
is difficult to justify, since a very lai’ge percentage of patients are relieved of 
their incontinence by exercises designed to strengthen the sphincter muscles by 
the treatment of accessory pathological conditions, such as trigonitis, urinary 
tract infections, or a urethral stricture, and by simple plication of the muscles 
at the bladder sphincter area by the method devised by Hoivard A. Kell}'- 

The diagnosis of stress incontinence should be based upon a careful liistory, 
with particular reference to the patient’s general health, the date of onset of 
incontinence and its relation to childbirth, surgical procedures, menopause, and 
variations in normal weight During the physical examination, particular at- 
tention should be given to muscle tone, gait reflexes or other variations that might 
suggest disturbance of the central nervous system. Careful attention should 
be given to the pelvic structure, with reference to the presence of tumors or 
undue relaxation of the pelvic outlet. 

The urethral elevation test was first performed by Bonney, ivlio found that 
by supporting the bladder neck by digital pressure, involuntary escape of urine 
while straining or coughing was prevented In the United States this is known 
as the Marchetti test when modified by making a wheal of Novocain at a point 
believed to be under the mteruteric ridge and grasping the vaginal mucosa 
with an Allis forcep. If firm pressure on the forceps upward toward the um- 
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bihcus maintains contro\ under stress, such as cough or strain when the bladder 
IS moderateh distended, the ineontincnco should be controlled b' restoring 
urethro \esical support 

A complete urological examination should be made to determine the con 
dition of the kidneis and ureters and the presence or absence of lesions in the 
bladder or urethra A c\ stometrogram should be done to determine the tone 
of the bladder, and a cistogram included, with exposures taken at different 
angles and with the bladder at rest and \oiding to determine the relation of 
the bladder orifice and urethra to the samplnsis 

Treatment — Probablj three fourths of the patients with stress incon 
tinence can be cured or grcatlj benefited h\ nonsurgical treatment The relief 
of tngonitis, urethritis and urethnl stricture often restores the balance between 
the detrusor mechanism and the bladder sphincter sufiicicnth to restore con 
tmence The tone of the perineal and sphinctei muscles can be improsed b\ 
exercise The exercises consist in xoluntaiilj tightening the \esical and rectal 
sphincters as though to control or prcient the elimination of urine or gas, and 
to repeat these exercises 15 to 20 times at definite mtcnals scxeral times a da\ 
A II Kegel demised a ponnoometcr consisting of a pneumatic, cilindnc dm 
phragm ■which fits into the xagina, scriing as a resistance chamber upon which 
the saginal muscles can contract The force of the contractions is transmitted 
to a manometer through a rubber lube connecting the two Kegel beheies this 
Msual evidence to the patient of the force of contractions and the improvement 
under exercLsc is produotive of better results until the patient learns to contract 
the perineal muscles adoquateU Wharton believes that the exercises can be 
explained and understood without the aid of mechanical devices and reports 
cures or marked improvement m 75 per cent of patients treated Complete 
failures were associated with senihtv mrvous disorders and those afllicted with 
severe cough Kegel reported that 84 per cent of 500 patients treated were 
restored to normal control 


SURGICAL TREATMENT 

Lawrence R "Wharton credits Andrew A tlarchetti with the statement that 
he has found in the literature "appioximatelv 95” surgical procedures for the 
cure of stress incontinence This indicates to some extent the difficult task of 
surgical relief, although manj of these procedures are verv similar and varia 
tions represent personal preference as a different interpretation of surgical 
anatomv Reis and DaCosta after studving xanous surgical procedures, con 
c uded in 1947 that all of them have in common the tightening of the fascia! 
planes through which the urethra and vagina pass 

All of the surgical procedures fall m two general tv pcs one m which the 
surgwMl approach is through the vagina and one in winch an abdominal ap 
proach i? used Tht vaginal approach is to be preferred in the minor degrees 
of incontinence and wlicii ineontincnce is complicated bv uterine prolapse"^ re 
nxod V csical sphincter, or c\ stoeele riic operation has for its purpose strength 
enmg the fascial supports of the urethra and base of the bladder and repairing 
or strengthening bv plication the relaxed or torn muscles at the bladder sphinc” 
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ter area The suprapubic operations all consist of some method of giving sup- 
port to the urethra and bladder orifice. These procedures are more apt to he 
successful in the more severe degrees of stress incontinence, especially when the 
“Marchetti test” is positive. Suprapubic approach may also be used to ad- 
vantage when intra-abdominal surgery is also indicated and when transvagmal 
plication has failed. Only those procedures commonly used in my practice 
will be given in detail. Those who desire a greater variation of procedures 
should studj^ the very excellent monograph on the subject by Dr John C Ullery. 

Since Goebell, in 1910, descrilied a method of transplanting the pyram- 
idalis muscles beneath the urethra, numerous operations have been described, 
using muscles and fascia or both, designed to give support to and to narrow 
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Figr 52G — Transverse incision has been made and the urethra exposed 
aponeurotic flaps have been dissected up and carried through the middle of each rectus 
muscle (Ullery Stress Incontinence, Grune & Stratton, New York, 1953 ) 


the urethral canal and to restore the relation of the posterior angle of the 
bladder to the urethra The most recent and probably the most frequently 
used operation of this type is that described by Millin and Eeed, in wliich a 
transverse suprapubic incision is made. Transverse aponeurotic flaps are 
dissected up, the base of each flap situated within 2 cm of its corresponding 
anterior superior spine. The bladder neck and upper urethra are now care- 
fully dissected away from the pubis. This dissection is made easier by an 
indwelling Foley catheter, the bag of which outlines the exact location of tlie 
vesical sphincter The lateral surfaces of the urethra are dissected from the 
va«-ina. The urethra is not completely isolated from tlie vagina posteriorly 
wliere adhesions are dense The aponeurotic straps are now carried tlirough 
the middle of each rectus muscle (Fig 526), and with the thumb and fore- 
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finger elcMting tlic urethra, the end of one strap grasped A\ith a enned 
forceps A\hich is thrust through the tirethro\aginal septum about t^o centi 
meters bcIo^\ the bladder neck The end of this strap is lield b\ n hemostat 
uhilc the blades of the curbed forceps passed beneath the urethra are slouh 
opened and closed until an adequate tunnel is made to accommodate tiie strap 
from the opposite side The straps crossed beneath the urethra are sutured 
together on either side i\ith nalon sutures after it has been determined that 
the bladder neck is not unduh elciated The ends of the straps ma) then be 
excised or, preferabh, brought through the rceti muscles at the medial third 
and the ends sutured to each other (Fig 527) A rubber tissue dram is then 
placed m the retropubic space and brought out through a stab nound in the 
inferior flap The 'wound is eloscil m laiers, using chromic catgut m the 
aponeurosis and silk in the skin Suite the edges of tiie aponeurosis come to 
gethcr under tension, it is helpful to flc\ the thighs while the nound is being 
closed 



The Marshall Marchetti Operation 

In 1949 Marshall, Jlarchetti and Krautz described an operation for stress 
uKonUmnie nlneli consistid of eletating the iiretlua and bladder orifice b\ 
suumng the interior mil of tlio lagim riictliia mil bluliler onfici. to tlic 
poitcnor siirficc of tlio ptiliii After phciiio a Fold cithctci « itli n 30 c c 
illoon .11 the lihailer tnnsurcthnlU (I find a 5 or liallooii qtnte idcqiiato) 
c pnticnt n, placed in modemte Trendelenburg position md a suprapubic 
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ter area The suprapubic operations all consist of some method of giving sup- 
port to the urethra and bladder orifice These procedures are more apt to be 
successful in the more severe degrees of stress incontinence, especially Avhen the 
“ March etti test” is positive Suprapubic approach may also be used to ad- 
vantage when intra-abdommal surgery is also indicated and when transvaginal 
plication has failed Only those procedures commonly used in my practice 
will be given in detail Those who desire a greater variation of procedures 
should study the very excellent monograph on the subject by Dr. John C. Ullery 
Since Goebell, in 1910, described a method of transplanting the pyram- 
idalis muscles beneath the urethra, numerous operations have been described, 
using muscles and fascia or both, designed to give support to and to narrow 



Fig 52G — Transverse incision lias been made and tlio urethra exposed Transverse 
aponeurotic flaps have been dissected up and earned through the middle of each rectus 
muscle (Ullery Stress Incontinence, Grune & Stratton, New York, 1953 ) 


the urethral canal and to restore the relation of the posterior angle of the 
bladder to the urethra The most recent and probablj’- the most frequentb’' 
used operation of this type is that described by Millin and Eeed, in wlneli a 
transverse suprapubic incision is made Transverse aponeurotic flaps are 
dissected up, the base of each flap situated within 2 cm of its corresponding 
anterior superior spine The bladder neck and upper urethra are now care- 
fully dissected away from the pubis This dissection is made easier by an 
indwelling Foley catheter, the bag of which outlines the exact location of tlie 
vesical sphincter. The lateral surfaces of the urethra are dissected from the 
va«-ina The urethra is not eompletelj^ isolated from the vagina posteriorly 
where adhesions are dense The aponeurotic straps arc now carried through 
the middle of each rectus muscle (Pig 526), and with the thumb and fore- 
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tional sutures are then placed in the loner and Htcral portions of the bladder 
wall and attached to the posterioi portion of the rectus muscles, thcie tied to 
further pull the bHdder anteriorlj into the space of Rctzius (Fig 530) A 
small rubber tissue drim is placed into the depths of the wound and the wound 
closed 

In our experience, this operation has been more satisfactorj than those 
using fascial straps The support is more c\enh distributed and there is 
less danger of eompheations arising from improper adjustment ot the sup 
port and from injurj of the urethra When the bladder orifice is markedly 
relaxed, plication of the muscles of the orifice and posteiior uretlna from 
above mav be done Following the operation, the indwelling catheter should 
be left in place about a week to aftord drainage and bladder rest 



5 ’9 — Diaera nm’itlc illustration of method of pl-icing sutures Dots on inset shnx„ 

fhr^/e ‘T.Mf ot sutures Only two sutures Indicated In urethral margin Marstiall useS 

three (Ultery Stress Incontinence Grune & Stratton Neis \ork IJ5I ) 

In cases of flabbj, thin sphincter musclcN, lelief i-, usinlh obtained b> 
Kelh ’s method of plnating the sphmctci muscles The patient is placed in the 
hthotoim position ond a small 5 cc Tolcj catlielor is passed into tlio bladder 
Tlio posterior \agiinl mil is retracted An incision about three Indies loni 
IS made througli tlic siiteiior saginal stall doisn to the urctlira and bhddcr” 
1110 bladder orifice should be opposite the eenttr ot tlio incision isliich is made 
ra the Iiiednn line The position ot the bladder orifice can be detciimncd bs 
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incision is made to expose tlic space of Retzuis (Pig. 528). The bladder and 
urethra are then separated from the posterior surface of the rectus muscles 
and pubis by gentle blunt dissection to within one centimeter of the urethral 
orifice. An assistant’s finger may be used in the vagina to aid in palpation 
of the catheter and balloon which identify the urethra and bladder orifice, 
respectively. Three sutures of No. 1 chromic catgut are then placed equi- 
distant on eitlier side of the urethra (Pig. 528). The sutures are placed 
deeply in the upper wall of tlic vagina adjacent to the urethra and through 
the lateral wall of the uretlira, being careful not to enter the urethral lumen 
A double bite is then taken to ensure a secure hold and to place as lai’ge amount 



Fig 528 — Vagina and bladder, uretlira, and margins of vagina exposed. First suture 
has been placed in urethra Additional sutures, including those at vesicai outlet and in an- 
terior wali of bladder, to be placed. (Ullery Stress Incontinence, Grune & Stratton, jncm 
Y ork, 1953.) 

of tissue as possible in apposition to the pubis The balloon is pulled down 
to mark the vesical outlet and similar sutures are placed on both sides of the 
vesical outlet (Pig. 529) Upward traction is then made on these eight sutures 
lifting the urethra and vesical neck away from the introitus. Witli a curved, 
round-edged needle the long ends of these sutures are attached securely to the 
periosteum of the symphj^sis, especially to the cartilage of the sjmiphysis when 
feasible. The locations of these sutures are carefully selected so that ivhen 
they are tied the urinary passage vdll be moved upward and backward from 
the introitus This closes the space of Retzius and opposes a wide area of 
the urethra and bladder neck to the posterior surface of the symplij^sis Addi- 
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Lo^^sleJ has modified the Kellj pheation operation bj plicating the roof 
of the urethra instead of the floor and using ribbon catgut With a sound m the 
urethra a cur\ed incision is made abo\e the urethial meatus and the dissection 
IS continued backivard, exposing the anterior and a portion of the lateral nails 
of the urethra to the bladder The muscles of the bladder orifice and postciior 
portion of the urethra arc plicated bj tno rows of ribbon catgut sutures catch 
mg bites well domi on the lateral surfaces of the bladder onfic'' and urethra 
When the sutures are tied these muscles are plicated m front of the sphincter 
and urethra When all sutures are tied the urethra is drann up to the 
symphjsis b> catgut sutures to eliminate the dead space A rubber nick is 
placed and the incision closed nith nonabsorbable sutures This operation has 
the disadvantage that frequenth the muscles are injured and thm postenorh 
Consequenth a posterior plication would bo expected to give a better result 
I have used Lonslev’s operation with good results One patient has complete 
control of urine and tho other has control unless the bladder becomes distended 

EPISPADIAS 

Incontinence resulting from defomutics of the urctlira is more difficult to 
treat There is partial or complete absence of sphincter muscles and frequently 
extensive defects m the urethra occur Defonnitics of the female urethra arc 
rare as compared with those of the male urethra Epispadns and hjpospadias 
arc oceasionallj encountered In either case the defect maj be barclv noticeable 
or maj involve the entire urethra with complete incontinence of urine 

Epispadias is accompanied bv division of the clitoris and usunllj bj ^epara 
tion of the upper portion of the vulva Lack of union of the svmphjsis and 
diastasis of the recti muscles arc also present m advanced eases Treatment is 
not required m those cases nith normal bladder function Plastic operations to 
unite the clitoris or to correct the dcformitj of the vulva arc oceasionallj done 
bj the gjTiecologist At the same time the defect m the superior nail of the 
urethri maj be closed bv uniting flaps from the urethral mirgins 

If the defect is so advanced that there is partial or complete incontinence 
of urine there are three possible methods of tieatmont (1) An effort maj be 
made to reconstruct the vesical sphincter and to restore the urethial canal, (2) 
the urethral canal maj be restored and muscles from a distance transplanted 
to serve as a sphincter, (3) the ureters imj bo transplanted to the rectum 

The operation for reconsti notion of the vesical sphincter was devised by 
n 11 Young The bladder is opened suprapubicallv and a section is removed 
from the superior pirt of the bladdei orifice extending through the remains of 
the urethra The dissection is earned down onto the sides of the bladder nock 
until thick muscle bundles are reached The roof of the bladder orifice and 
urethra are then closed, including the muscle which is sutured together in the 
midhnc (Figs 439 442) The bladder oiifiec is thcrebv reduced to a normal 
state The wound m the bladder is closed, leaving a suprapubic tube for 
nmage The distal portion of the urethra can usuallj be reconstructed from 
ps obtained from the margins of the furrow representing the defective portion 
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feeling the head of the catheter as it is pulled snugly against the orifice. The 
vaginal wall is dissected from the bladder and urethra for about an inch on 
each side of the incision. The dissection is cai’efully carried upward on the 
sides of the bladder and urethra until two-thirds of the bladder neck and 
urethra can be grasped between the fingers. It is important in making the 
dissection that none of the muscle tissue about the bladder orifice be injured. 
The slightest degree of ej’^stoeele, if present, should be corrected. 

The torn or relaxed tissues at the neck of the bladder are then sutured 
togethei’ by two or three mattress sutures of fine chromic catgut (Kelly used silk 
or linen). I have used ribbon catgut in the second layer in recent years. There 



Fig 530 — Sutures fixing urethra and bladder orifice have been tied, sutures placed from 
lateral wall of bladder to recti muscles to give additional suppoit (Ulleiy Stress Incon- 
tinence, Grune & Stratton, New York, 1953 ) 

IS less tendency for the suture to cut through The first suture takes about 
1.5 cm. of tissue. The second, and if necessary a third, suture is taken outside 
of the first suture, further contracting the bladder orifice. A No. 11 F- 
catheter should fit verj'^ snugly in tlie urethra. A portion of one of the flaps 
that had been dissected free to expose the sphincter area should be resected 
so that the remaining tissue can be brouglit together snugly to give support 
to the area operated upon and eliminate any dead space. These flaps may be 
satisfactorily united by two layers of 0 eliromic catgut sutures Kelly recom- 
mended catheterization when necessary in the aftercare of these patients. 
Most surgeons prefer a small indwelling catheter for a few days. 
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Some variation of Jliller’s modification is nsualiv used Norman F Miller 
modified the operation b\ carrjing the musculofasenl flip anterior rather than 
posterior to the pubis Tlic patient is placed in Iht lithotomj position and 
draped so that the entire operative area is exposed A median abdominal in 
cision IS made extending from below the navel ovci the pubis and downward 
through the upper part of the labia on one side to a point near the under surface 
of tlie urethra Bleeding is controlled and the incision below the pubis is lightly 
packed with gauze Above the pubis the fat is dissected from the anterior rectus 
sheath for an inch on both sides of the midline A strip from the anterior rectus 
fascia about 2 cm wide is dissected up with the attached portion of the 
pjramidalis muscle The dissection is begun just below tlie navel and extends to 
the pubis This musculofaseial flap is turned downward and lies in the incision 
that extends over the mons and down to the urethra 



__ 5J3 — Louehnane a moillflcallcn of the Demine operation for tran«plantatlon of the 

div^i'a treatment of lnconllr)ence In the female The muscle has been exposed 

divided longitudinally and a strip dissected free to be transplanted around the urethra The 
sec?ed'fr®* * nerves soppljlng the graft have been preserved The urethra has been dis 


The anterior vaginal wall is then exposed and an incision is made over the 
ventral portion of the urethra from a point near tlie orifice to the bladder 
sphincter area The urethra is exposed and carcfulh dissected free (Fig 531) 
The end of the flap is split and one part is pulled beneath the urethra on one 
side and one on the other These ends are then crossed beneath the uiethra 
as near the bladder as practical and sutured to one another and to the urethra 
(Fig 532) Hamner modified Ahllor s operation splitting the flap to its pubie 
attachment and tunnelling the tissues anterior to the pubis from the suburethral 
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of the urethra. I have used this operation effectively in complete epispadias of 
the male In the female it is more adaptable in partial incontinence where thei-e 
is not complete absence of the anterior wall of the urethra. 

In the second procedure mentioned, an effort is made to obtain urinary 
control by constructing a sphincter from portions of neighboring muscles. The 
operation is usually reserved for those cases in which plastic operations upon 
the urethra and vesical sphincter have failed to effect satisfactorj’- bladder 
control. The two muscles usiiallj'’ utilized for this purpose are the p^’^ramidalis 
and gracilis. 



Fig 531 Fig 532 

Fig 531 — The Miller modification of the Goebell-Stoeckel opeiation for incontinence of 
urine in the female Strips of fascia from the anterior sheath of the recti muscles with the 
attached fibers of the recti and pyramidalis muscles are dissected free and brought over the 
pubis to be sutured around the urethra. 

Fig 532 — The flaps of muscle and fascia are crossed beneath the urethra and the ends 
sutured to the periosteum of the pubis. The lascia and fat are then sutured over the graft. 

The transplantation of the pyramidalis muscle for the relief of incontinence 
is designated the Goebell-Stoeckel operation As originally done, the operation 
consisted of freeing a portion of the pyramidalis muscle Avith its attached fascia 
and suturing the free end around the bladder sphincter area and first portion 
of the urethra. The muscle is carried dovm behind the pubis. This operation 
has been modified to some extent by almost every surgeon wlio has performed it., 
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Some variation of Jlillcr’s modification is wsunlh used Noinian F Miller 
modified the operation bv earrv ing the nuisLulof iscinl fl ip anterior ratJicr than 
posterior to tlie pubis The patient is plued in the litliotomj position and 
draped so that the cntiio opciatne area is exposed A mednn abdominal m 
cision IS made extending from below the iiivel ovci the pubis and downward 
througli the upper part of the labia on one side to i point ncai the under surface 
of the urethra Bleeding is controlled ind the incision below the pubis is ligbllj 
packed with gauze Above the pubis the fat is dissected from the anterior rectus 
sheath for an inch on both sides of the niidluie A strip fiom the anterior rectus 
fascia about 2 em wide is dissoeted up vvitli the attached poition of the 
pj ramidalis muscle Tlic dissection is bt^un just below the navel and extends to 
the pubes Tins musculofascial flap is luined downward and lies m the incision 
that extends over the mons and down to the mctlira 



The anterior vaginal wall is then exposed and an incision is made over the 
ventral portion of the urethra from a point near the orifice to the bladder 
sphincter area Tlie virothra is exposed and carcfulh dissected f ice (Fig 531) 
The end of the flap is split and one part is pulled beneith the urethra'^on one 
side and one on the other These ends are tlien crossed beneath the urethra 
as near the bladder as practical and sutured to one another and to the urethra 
(Fig 532) Hamner modified Miller’s operation, splitting the flap to its pubic 
attachment and tunnelling the tissues anterior to the pubis from the suburethral 
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incision to the lower angle of the abdominal incision on botli sides of the midliiie. 
A mnsculofascial flap is pulled through each tunnel and tlie ends are crossed and 
sutured beneath the urethra. The ends of the flaps are then sutured to tlie sub- 
pubital fascia on each side of the urethra. 

By bringing the pyi’amidalis flap in front of tlie pubis considerably less 
dissection is necessary. Bleeding is more easily controlled and there is less 
liability of infection. In this operation there is little probability that any real 
sphincterie action is obtained. The muscJe and fascia doubtless serve ehiefl}^ 
as support to the urethra. 

Deming proposed the use of the gracilis muscle to form a urethral sphincter 
and obtained control of the urine in a patient with epispadias who had previ- 
ouslj'’ had a plastic operation which adequatelj'’ lengthened the urethra but failed 
to relieve the incontinence. 



Fig: 534. — Tlie muscle giaft lias been drawn tliiough a tunnel beneath the f*'*'', 
end sutuied around the urethra The operation Is completed by suturing the uretiirai im-a 
to the vestibule of the vagina 


Deming ’s operation is done by making an incision from the pubic spme 
downward over the middle of the thigh. The fascia lata is 02)ened and the 
gracilis muscle traced downward ivell toward tlie knee. The muscle, which has 
a double nerve supply, is divided between the tivo areas of nerve .supply. Tlic 
proximal portion is then wrapped around Ihe urethra, Avhicli has been dissected 
free in preparation for the transplant and in which a catheter is inserted. The 
ends of the muscle after it has been wrapped around the urethra are sutured to 
itself and to the undersurface of the pubic arch. The wound is then closed 
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the Itl uldtr dminod until hoihiifr is complete Lou},hinm ’s modification 
differs from l)cmin{»’s onsmnl operntion m that a lonpntudiinl section of the 
gracilis muscle is used An incision k nndc o\cr the gncdis muscle 'which is 
divided lougitudinnlh and a strip from the mtisele is used to wiap around the 
urethra A tunnel is in idc from the upper end of the incision near the 

groin to connect with the area nroiind the urethra and the strip of muscle is 
pulled through the tunnel and fastened around the urethra as described bj 
Demmg It IS important m dissecting out the tniLsclc to prescnc the ncrie and 
blood supph whioii enters the nmsclc in its uppet third (Pigs GSI and '•14) 
Transplantation of the ureters, into the sigmoid or rectum is iisiialh rcseia ed 
for those patients who haao not obtained relief from plastic operations about the 
bladder orifice and urctlira In eases of seierc dcfo^mlt^ this opciation offers 
the most satisfactory solution 


HYPOSPADIAS 

Hjpospndias is less frcfiucull) seen than epispadias The urethral orifice 
IS situated on the anterior sagnia! wall poslciior to tlic noimal location The 
defect IS rareh e\tcnsi\c and the sphincter mechanism is usinlh intact There 
maj be stenosis of the meatus with sjmptoins of urethral stricture The ticat 
ment required is dilatation of the mcitus If there is incontinence of urine, the 
surgical treatment is similar to that dcsenhed for epispadias The defect in the 
urethral channel i$ closed b; tiirmns down flaps from tlie a acinal mucous mem 
brane and the muscles at the bladder spinnclor area no plicated m the liopc of 
restoring eontmeuce If this fails, muscle transplants or uicterosigmoidostomv 
should he done, depending upon tlic extent of the deformita 


DIVERTICULUM 


Ducrticulum of the female nrcthia although oecibionalh congenital usualK 
results from trauma or the rupture of a ejst or alisecss into the iirethri Re 
peated childbirth causing weakness or injury of the urethral musculature is a 
plausible etiologic factor The communication of a cyst or abscess with the 
urethral lumen is not a true divertuulum but the symptoms and the treatment 
are the same, consequently differentiation is uiinetcssaij The patient usuallj 
complains of frequent and painful urination, a purulent urethral discharge 
or dnbblmg follow mg urination A protrusion can be seen beneath the urethral 
meatus or a fluctuant mass can he palpated on the interior wall of the vamna 
along the course of the urethra (Pigs 535 md5jC) Pressure oier the ma^s max 
cause unne or purulent material to appear at the meatus The diagnosis is con 
rmed b\ passing a probe through the urethral meatus into the pouch, b> 
0 senmg the orifice of the dncrticulum through a nretiiroscope, or b\ mai<m" 
a uretirugram, nlueh has the advantage of showing the ixact extent and out* 
line or the sac 


The treatment consists of dissecting out the dnerticulum 
case may be and suturing the rent m the urethra 


or cjst wall as the 
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growth is covered by stratified squamous and transitional epithelium and usually 
shows diffuse infiammatory change. A caruncle is red or purplish in color and 
bleeds easily. 

The diagnosis is rarely difficult. An extremely sensitive congested polypoid 
structure protruding from the urethral meatus is quite characteristic. The 
patient often complains of severe pain on walking or sitting and coitus may be 
impossible. Prolapse of the urethra involves the entire circumference of the 
meatus, is rarely so tender, and is usually of much shorter duration. Papillomas 
are at times confused with caruncles. They are less vascular and are not painful 
or sensitive. Carcinomas of the urethra are rare and when they occur the 
urethra is somewhat brawny or indurated on palpation. All growths removed 
from the urethra should be submitted to microscopic examination. 

The papillary growths are easily removed by clamping the base ^vith a 
small narrow-bladed forceps and excising the gro^vth with the high-frequency 
knife or a small cautery. Care must be taken to fulgurate or cauterize the base 
thoroughly to prevent recurrence 

The sessile growths have a broad base frequently occupying half or more of 
the circumference of the meatus. In this type of growth we prefer the method 
described by Deming. An incision extending through the mucosa and sub- 
mucosa is made to encircle the meatus at the junction of the mucous mem- 
brane of the urethra with that of the vestibule (Fig 538). The .mucosa and 
submucosa are dissected free to a point just behind the posterior margin of the 
growth. The separated mucosa is split back to the limit of the dissection at an 
area free from growth and a suture is taken securing the mucous membrane of 
the urethra to that of the vestibule (Fig 539). As the dissected portion of the 
urethra is trimmed away, the wound is closed with interrupted sutures of fine 
chromic catgut (Figs 540 and 541). This prevents retraction of the urethral 
wound. In this way the growth is easily removed and a healthy meatus remains 
(Fig 542). We have never seen a recurrence following this operation 

Papillomas of the urethra probably occur more frequently near the meatus, 
although they may occur in any portion of the urethral mucosa. I treated one 
patient whose urethra was almost occluded by papillomas which occupied the 
entire length of the urethra. They resemble the warty growths which are found 
beneath the prepuce and sometimes in the anterior urethra of the male. They 
are frequently mistaken for caruncle. The patient seeks relief because of fre- 
quency or difficulty of urination or hematuria. 

These tumors are more satisfactorily removed by the high-frequency current, 
thoroughly fulgurating the base. IrWien they are situated deep within the 
urethra, removal must be done through a urethroscope. 

Polyps in the female urethra are usually found around the margins of the 
bladder orifice and in the proximal portion of the urethra. Thej’’ may grow 
from a fairly broad base or from a narrow pedicle. Poljqis are probably the 
product of prolonged infection of the bladder and urethia and do not require 
specific treatment unless they are numerous or large. The symptoms may he 
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bladder discomfort, frequency, tenesmus, and burning which should subside 
when the underlying cause is corrected. When there are many large pob^s, 
convalescence is hastened by destroying them with a fulgurating electrode. 

Carcinoma. — Carcinoma of the female urethra as compared with benign 
tumors is rare. The growth usually develops in the mucosa of the urethra and 
in most cases is classified as a squamous cell epithelioma. Adenocarcinoma 
occasionally arises from the periurethral glands. ■ Carcinoma of the urethra 
may appear as an ulcerative, papillomatous or infiltrative grmvth The latter 
is the most common type and is characterized by brawnj’- thickening of the walls 
of the urethra. The tumor often begins near the meatus and extends toward the 
bladder until the entire urethra is involved. The growth metastasizes first to 
the inguinal nodes and later to the deep pelvic nodes. 



FIS' 542 — The completed operation An indwelling catheter is left for forty-eight hours 

The symptoms are not characteristic and unfortunately the growth is often 
advanced before a phs^sician is consulted. Bleeding and disturbances of urina- 
tion do not occur until ulceration or partial obstruction has oecuiTed. 

On examination a papillary groivth may be seen protruding from the 
urethral meatus or an indurated mass may be felt extending along the urethra. 
The meatus may be thickened and smooth or ulcerated. Differentiation must 
be made from benign tumors or urethral prolapse Tumors of the vulva whicli 
have involved the urethra can be differentiated bj' the extensive involvement 
of the vulva. An accurate diagnosis is made by the examination of a biopsy 

specimen. _ _ . 

Treatment that has been advocated consists of surgical excision, irradiation 
by x-ray or radium, electrodesiccation or a combination of these methods. Ex- 
cision of the tumor is the treatment of elioice, if tliere is a probability of remov- 
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ms the srouth complctch The nntenor portion of tlio iirethri »ia\ be ex 
tlrp^te(l nithm 1 cm of the neck of the blKhki without distmbms the spliitic 
tone ictioii 

r\eis»on of the urethra is liesun b\ smroumluis the meatus with an incision 
1 cm 01 11101 e from the palpable of tJie disease The uictliral meatus 

IS thus detached with the diseased tissue from the \cstibulc The dissection is then 
carried up under the simphxsLs, 1 ecpui" clo>e to the pnhic rami and carrjiii" 
the dissection below the uuthra. on lioth suits The ^lowtli is lotractod for 
ward and the dissection contimieil back to the Iitalfhr portion of the urethra 
The uretlira is amputitcd well behind the posleiioi niaif,in of tlio disease Tlie 
tissues of tlie la^inal wall are disidcd on Imtli sides of the urcthia and the tumor 
mass IS rcmoNcd The slump of the uretlua is sutwicd to the adjacent \aguial 
mucous membrant Blccdm;? is controlled bi lij,ation or hi sutuimjr the hlccdm" 
area with catj^ut It is probablv bottir to do this clissKtioii witli a limh fie 
quencN cutting clectiodc iiul control blccdinj, areas b\ fiikuiation In some 
cases It IS possible to luobihre Hips from the \auin to co\cr a portion of the 
raw surf ice that is loft Tlit umaimng ana should he ]iiotcttcd bs a petroltum 
JolU gaii/c dicssim, until umhtions appiai A < itlictei should be left in the 
bladdoi a week oi ten dus for di iinigc and comfoit If tlie giowth is so exten 
sue that the entiic urethra must he mnoiid pioiision must he made to 
duert the iinno Incontinence is suit to icsnit ami if theic is a probabilitj 
that the local growth lias hten tntirch excised, uideiocntancous oi uretcio 
intestinal anastomosis will be more sitisfaeton Dissection of tlie inguinal 
aieas is indicated if there is ciidencc of metastasis Hadical dissection of 
the inguinal nodes is not nccessari m e\en operable cabc Jlttastasis does not 
alwais otcur carh and it is better to keep the patient under close obsor\ation 
and remoie the nodes oiilj when Ibci arc bclicted to be iniohed 

Vincent O’Conor has repoilcd good rcsiills following destruction of the 
diseased portion of the urethja with cicctiodcsiccation Tlie bipolar current is 
used with high ampcia'.e and low loltagc With a flat electrode the m%ol\ed 
area is completelj coagulated An indwelling cathetei is maintained for about 
a week ' The urethra must be dilated for s>e\cral months to present stricture 
In advanced cases radium oi x ru maj be used witli the hope of retarding 
the giowtii Radium is applied In wdl scoured packs placed m the vagina he 
noath the lucthra or ladium needles oi emanations ma\ he embLdilod in the tis 
sues A few apparent cures ha\c been reported from the use of ladium Con 
sidcrable discomfort ma> follow this method of treatment and it is neecssarj to 
dilate the urethra for se^eral months to preicnt stneture 
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CilAPTEIi xxxvn 

SUKGICAL CONDITIONS OF THE T’ENIS AND THEIR 

treatment 

Phimosis, Bedundant Prepuce, Injuries. Carcinoma Circumcision 
Plastic Operations Amputation 

CIROUMCISION 

Circumcision imx be done nndei loc^l mestliesn It on an infant, tlic 
adhesions ttiat arc often found btlnccn the gtans penis and the picpucc should 
he ncU separated B\ cuttmg down the prepuce aithoiit separating these ad 
hcbions antenorls, the mcUus mu he split and the glans injmcd, which luH he 
followed bj considerable bleeding The prepuce is grasped autcrioiU on each 
side of the midhne b\ two small lamostats Slight traction is made md if 
there is anj reason to espett adhesions lictnecn the glans and tlic picpucc a pair 
of curved scissors is inserted within the picpucc and ^ontli spreid so is to 
separate the adhesions sufficientli to make \ dorsal incision in the piipuec with 
out in 3 unng the glans A straight incision is then eirnccl down the dorsum 
of the prepuce to a point alwiit opposite the c<*uma (Tig ”>43) fins point 
must be detennmed before too much traction is made upon the prepuce, ns 
otherwise the mcision mas be carried too lar An% furthci adhesions arc now 
thoroughU separated and the prepuce is trimmed fron the uppei t\trtmit\ 
of this dorsal incision around to the frenum on each side parallel with the 
coroni Suflicient tissue should be left at the frenum to allow for suturing 
anthout contraction The hkfding points uc caught with mosquito foiceps and 
tied with hno catgut Thf wound !■> closed with a continuous suture of fine 
chromic catgut which begins on the right oi the fienum, is tamed aiound the 
incision and terminates a slioit distance from its begmnmg {Fig ^i44) Tins 
leases a slight inters al between the beginning and the end of the swtnre s Inch 
allows for swelling or erection If the tissues of the frenum iie not satisfac 
torilj coiered b\ this suture one oi two intcirupted sutures of fine chromic 
catgut are placed 

A method m use at the out patient department of the Jtcdical College of 
Virginia is, we think, preferable for beginners and when no assist in^e is a\ail 
able "With the penis lung naturalh, with no tension on thi prepuce an inei 
Sion IS made with a sharp knife following the prominence of the corona 
{Pis ■j 45> The prepuce is then rcti icted and a siroil ir incision is made ni 
the mucous membrane about one quarter of an inch behind the corona, except 
at the frenum avhere a little more margin is allowed The skin and mucous 
membrane besond the two ineiswns a\c ent awa\ with stissois (Fis 546) 
hemostasis IS secured, and the wound IS closed as prcMOush described (Fig 647) 
This method assures smooth incisions which fit tog.^her accuratch and there 
13 no danger of rcmoi mg too much tissue 
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Fig 543 . Fig 544.- ' 

Fig. 543 — The fiist stage of cii cuincision The cloi'ial incision is made and tlie dotted 
line shows the incision foi removal of the piepuce, ^\hlch should be just distal to the corona 
Fig 544 — The circumcision is completed 


r 




Fig 54 5. — An incision is made v itli a shaip knife through the skin and superficial fascia 
over the pi eminence of the corona Aftei the incision in the skin has been made, the prepuce 
IS retracted and a similar incision is made through the mucous membrane about one-fourth 
inch behind the coiona 

Fig 54 G — In this illustiation both incisions have been made and the intervening tissue 
excised 



Pig 547 After ligating the bleeding vessels, the -wound is closed 

suture of fine chromic catgut It is a good idea to use two sutures, leaving 
space which prevents constriction in case of swelling 


with a continuous 
a short inteivening 



Hi. -18 


I k -19 


jIS — Optratkn to r(-tort Uk okln of tl'c TJic pinls him hfcn coniphtilj 

il nuile 1 

Hf, 'jl9— Inei<iIon^ "irf niu.lo at the top nn<l Ixittoni of ttn nnltrlor aiirfiiCi of the 
•eroUirti the InUrtiniiig kin h <tt«<iCtotl up «n<l tin ixiili |iulle<1 l> neitti the flip v f» w 
Interrupted sutures arc taken from the ncrotum to the nttrein of the lorn prrpnci 
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INJURIES OF THE PENIS 

Injuries of the penis eonsist of incised, lacerated, and punctured wounds 
and contusions. Superficial injuries heal readily and ai'e of little oonsequenee. 

When the urethra or fibrous sheath of the eorpoi’a cavernosa is cut or 
lorn, serious results may ensue from extravasation of urine, excessive hemor- 
rhage, and the eventual deformity of the penis. 

Treatment. — The wound should be cleansed, devitalized tissue excised, and 
an effort made to secure primary union by slopping all bleeding and accurately 
suturing the divided tissue If the urethra is injured, it should be splinted bj"- an 
indwelling catheter which also serves to divert the urine from the injured area 



and dislocating them beneath tlie pubis 

Contused wounds frequently cause large hematomas due to the laxity of the 
skin and the abundant blood supply. Tliis is particularly true when llie sheath 
of the corpora cavernosa is torn Bleeding maj’’ often be controlled bj^ iiressure, 
but if excessive, the tissues should be incised and the bleeding points ligated. 
The corpus spongiosum is occasionally fractured when erect or indurated with 
infiammatoiy exudates and the urethra is included in tlie injury. Stricture of 
the urethra often follows such injuries The penis .should be .splinted and hot 
dressings applied. If acute infection is present, eatlieterization is contraindi- 
cated unless retention of urine occurs. 

Injuiy of the penis resulting in gangrene may result from the application 
of a ligature or a ring around the organ. Treatment consists in removing the 
constricting object and in antiseptic care of the penis until the slough has 
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sepantoci Skin grifting or phstic opcntions nia\ Oo nulicated "Wlitn the 
puu'i IS e\tcnsi\(l\ ikmulod (1 ig '•4S) i \ilioJc tlntkucss 4 in {rnlt lioin tlu 
scrotum is the most sntishctorj method of rtpauing the defect Ti\o trans- 
\ersc incisions ne made on the anteuoi siirfatc of the sciotnm, one at the 
penoscrotal junction and the ofhci near the bottom of the sciotmn Tlic sciotal 
skm between these mcisjons is dissectctl fioin the mulcrKing fascia TJie penis 
is then pulled beneath this scrotal graft and the edges of the graft lie sutured 
to the margins of the icmuumg skin of the pcins at the base of the puns .and 
jnst hchind the eoioim (Fig '>49) In throe or fmn wttks the grift is tom 
pleteU excised from the scrotum ind the opei ition is eomphted In suturing the 
lateral margins of the pi ift together o\ei tiic stntral surface ot the penis The 
wound in the scioturn is closed In i coiitimious mattiess sutuu (1 i-,s "I'iO and 
5^1) If the urcthi 1 is incohtd it is often luccssirt to diicU tlu iiiiiH until 
tlu ptnis Ins belled A split thukm^ss skiu «> ift fiom the inn'’! surhcc of 
the thighs IS also useful m itphtuig cvtuisnc loss of skin fiom the penis 

Dislocation of the puns is the losult of injun m cliitli the skin is \iolonth 
pulled upon The skm b< comes ihlaehed from the penis the mucous membrane 
of the prepuce is torn fiom its attachment luhmd the eoroiia or at the pjcputnl 
oribce, and the penis is Ihiust into the subtutancous tissue ot the abdomui, 
scrotum, groin or thigh 

A child trcitcd bj me had hcen lun occi In a light tiiuk, the bods ol the 
penis including the luetlira uas tom tiom the j,!ans md forced undot the skm 
of the pubis Tiie skm was distemhd with (lotted bbhKl (h ig 172) An mcisiou 
UBS made on the central surface ot the skm, the clot w (s temoud, •md the penis 
\MS brou<;ht down and sutuiwl to the glans with intuiuptod sutuu s of plain 
catgut V catheter w is plind m tlu mctlii i to su\c as a splint iml dnoit tlu 
unnt About half of the glans puns sloughtsl awas bornist of in pm to tiie 
blood suppls , otlienuse hoahngoteuiMd satisf ittoiih 

CARCINOMA OP THE PENIS 

Carcinoma ot the penis is not frcqucutlv cncounkitd It is sud to icprc 
sent from I to 3 per cent of lU camcn m the male (1 wingl Lewis found 
carcinoma of the penis to upicscnt 3 5 i>er cuit oC 2017 patients with ma]u.nant 
dusfasc who were admitted to the Bridj Uiologieal Institute dming a period of 
fifteen \cars Pack and Lefesrc found tint out hundicd patients with opitheb 
oma of tile penis admitted to the 'Vkmorial Hospital n New Yoik r. presented 
2 per cent of all tumors of the genifoimmrj si stem a„d 3 23 per cent of all 
malignant tumors of the male admitted during the vimc period 

Carcinoma of the poms has been reported in cvcr% dr rade ot life trom the 
third to the ninth The iserage n>c at onset is approxunaleh fifU \cars with 
the largest percentage octmrmg m the fifth and sixth dr. ides Althougli the 
( isoase occuis in all walks of lift most of the cases reported arc ftom the iowu 
strata of societx There is little doubt that mdiuduals m this ^^roup ate not 
so careful of their personal hxgKne Chrome irritation seems to be a definite 
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causative factor. In the one liundred and twenty cases reported by Dean, at 
least 65 per cent had some mechanical diftieulty in retracting the prepuce and 
chronic irritation beneath the prepuce was a common complaint. No cases of 
cancer of the penis have been reported in men who were circumcised during 
infancJ^ Circumcision- later in life does not confer complete immunity. Oc- 
casionally cancer occurs in an old circumcision sear or the wound docs not heal 
following circumcision. Such ea.ses probably represent early carcinomatous 
lesions at the time of circumcision. Syphilis is frequently mentioned as a prob- 
able predisposing cause. Dean found that of seventj’’ patients in his group 34 
per cent had active .syphilis at the time, or had been treated for .syphilis. The 
first evidence of cancer in the syphilitic patients occurred at an average of 43 
years of age while the average of the non.syphilitie patients was 51 years. lie 
concluded that syphilis increased su-seeptibility to the exciting causes of cancer. 

Pathological Characteristics. — There are two varieties of carcinomas of 
the penis: the flat, indurated tumors usually characterized by a crater-like 
ulceration .surrounded by an indurated margin, and the fungating or cauliflower 
growth which often begins as an apparenth'’ benign papillary structure or small 
wart. As the papillary tumors progre.ss, the surrounding tissues become in- 
durated, portions of the fungus-like structure .slough off, and ulcers are formed. 
Histologically, both are squamous cell carcinomas. The fiat variety is encountered 
a little more frequently and probably metastasizes earlier, but there is no dif- 
ference in the rate of growth of the two. 

Cancers of the penis usually begin on or near the corona of the glan.s, or on 
the adjacent portion of the prepuce. The fiat tumors infiltrate and excavate 
rather deeply beyond the margins of the ulcer The papillary tumors do not 
infiltrate so deeply at first, but are very destructive to the surface skin, often 
growing directly through the prepuce, then gradually destroying the entire 
cutaneous .surface of the penis. 

Metastasis is not an early feature of cancer of the penis. Of the one hun- 
dred twenty patients in Dean’s .serie.s, adenopathy was noted in 76 per cent 
with only half of these cancerous. Of 34 patients reported by Lcwi.s, the dura- 
tion of symptoms before operation averaged 26 month.s, and metastasis had oc- 
curred in only thirteen. Extension is first to the superficial inguinal and fem- 
oral nodes, later to the retroperitoneal nodes and to distant portions of the body. 
Metastasis occurs by embolism except in the later .stages when direct extension 
may occur. 

Diagnosis. — Carcinoma of the penis should always bo considered whenever 
a chronic sore of the penis is encountered. The only positive way of making an 
early diagnosis is to examine a biop.sy .specimen from all such ulcers. Chancres 
are recognized by the history, parehment-like base, and positive dark-field or 
serological te.st. Chancroids grow rapidly, are very painful, and ai-c often ac- 
companied by inflammatory adenopathy. When these ulcers resist treatment 
for several weeks, biopsies are advisable. All other ulcers should he examined 
immediately. Indurated areas beneath the prepuce, the appearance of warts 
beneath the prepuce, or scaly patches that bleed on erection are often early 
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carcmoraatous Ipsiod?, and a section of tissue should be eNaiiimcd mieroscopiulh 
The age ot the patient is of Uttle help The dtagnoMs w casi jn large nlecnting 
or fungating lesions nith extensile induration of the idjaccnt tissues, but the 
prognosis is torrtspondmglj poot 

The presence of metastasis is difficult to determine The majoriti of pa 
tients hale palpabU inguinal nodts, but cinccr cells isiU be found in less than 
half of them Palpable hmph nodes are not unimnl in the inguinal aieas of 
health} men rurtheimorc, most cancers of the pinis arc infected, ivith c\ 
tension of the infection to the inguinal nodes Hard shotti nodes or nodes fixed 
to the siirroimding tissues are diar ictenstic of mT.ligiianei, but there is a con 
siderable margin of error when depending upon palpation alone A more posi 
tiie method is the excision or aspiration biopsi A positiie diagnosis of meta 
tasis IS not netessarj i! it is the snrgton’s custom to dissert the nodes from the 
inguinal areas in all cases 

Treatment — Pratticallj all tancoi-^ of the penis aie ladiorcsistaiit and icr}' 
heaii doses of x rai or ndiiim arc icquireil for then remoial Por this reason 
all except small supcrficnl cancels should be tuated In amputation of the 
perns at least 25 cm from the vroMmal cxUumoji of the giouth and rcmossl 
of the nodes of the inguinal and femoral areas in suitable eaves 

Onl} the smalhst and moxt supcrficnl lesions an suitable for treatment 
uith radiation Dean reports 75 per cent cures in supcifieial lesions of not more 
than 2 cm in diameter A dose of 1-400 miUieurir hours per sfiunio millimeter 
V .08 given, using a radon plaque with a hltcrof 2 mm ot brass The superficial 
ulcer remaining after the growth Ins disappeared is dussed daih with petroleum 
jelly gauze Radium should not be used v htn thtre is anv piobabihty tint the 
cavernous tissues are involved, regardless of the sire of the grovvtii 

Surgical treatment gives the best hope of successfulK eradicating eancei of 
tin penis This is especially true when the disoisc has extended well beneath 
the integument 11 H Young Ins demonstrated that in most cases the entire 
superficial Ijmphatic drainage from a penile carnnoma can be removed m ron 
tmuitj with the cancer, leaving a slump of perns sufficienth long for functional 
purposes The amputation of the perns should be made at least 2 cm from 
anv paJpaWo thickening of the growth The stump ot the urethra should be 
left a little longer than the stump of the corpora cavernosa There is probabJ} 
some advantage m doing the amputation with the high frequenev current, for 
bleeding is controlled to some txtrnt by this method and there is less d inger of 
disseminating the cancer cells When sufficient stump cannot be left to permit 
voiding without soiling the scrotum, a complete amputition should be done and 
a urethral orifice constructed m the penneum Transplantation of the urethra 
to the scrotum racelj gives a satisfactory result 

The probabihtj of metastasis to the nodes of the groins must be recognized 
in all cases and they should be removed except m eldcrlj or debiUtated patients, 
or when the primary tumor » superficial and of short duration There is un' 
questionable advantage m a complete block dissection, removing the nodes fiom 
the inguinal and femoral areas m one mass with the penile caneei, when the 
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age and physical condition of the patient will permit. The disadvantages of 
sucli a radical procedure will outweigh the advantages for elderly patients or 
those in poor physical condition, especially when there is considerable infection 
complicating the cancer. The shock of a long and tedious operation, the slough- 
ing of skin flaps deprived of adequate blood .supply and the infection tliat fol- 
lows dissection of an inflamed area combine to provide a rather stormy convales- 
cence for the patient in poor physical condition. In such cases a more con- 
servative operation gives a mueli better prospect of immediate recovery with a 
reasonable chance of permanent cure. When there is considerable risk or when 
the inguinal nodes show definite evidence of infection, the operation may be done 
in two stages, amputating the penis at the first operation and dissecting the 
inguinal and femoral nodes at a later date. It is well to recall that the majority 
of cures recorded in cancer of the penis are in patients in whom no malignant 
cells could be found in the nodes removed or in whom biopsy of nodes was neg- 
ative. Permanent recoveries in cases of proved metastasis are relatively few. 
Therefore, extensive dissections in patients who are poor risks are not justified 
When the lesion is early or the patient is a poor risk and there are no palpable 
nodes in the groin, it is entirely justifiable to do a conservative amputation of 
the penis and keep the patient under observation for the possible occurrence of 
metastasis. It is quite probable that no further treatment will be necessary. 
The practice of dissecting the inguinal areas only in those eases in which metas- 
tasis can be proved by biopsy is questionable because of the probability of over- 
looking early metastasis. 

Surgical Technique. — Operations for carcinoma of the penis should vary 
according to the extent of the groAvth and the age and physical condition of the 
patient. It is unnecessary to remove an extensive portion of the penis when 
the cancer is limited to the distal portion. A margin of 2 cm. posterior to 
the proximal limit of the growth ensures freedom from recurrence in the stump. 
It must be remembered, however, that if the stump is so short that it retracts 
beneath the skin of the scrotum, the maintenance of personal liygiene will be 
more difficult than if the entire penis is removed and the urethral orifice estab- 
lished in the perineum. The method of dealing with the inguinal nodes must 
also vary with different patients. The procedure proposed by H H. loung 
wliieh is designed to remove the primary growth, the regional lymph nodes and 
the intervening lymphatics in one block gives the best prospects of cure and 
should be recommended when the patient is relatively young and in good gen- 
eral health. In more elderly or infirm patients it is often better to be a little 
less radical even at the expense of less probability of a final cure. In these cases 
we prefer the operation devised by Roger C Graves, done in one or two stages, 
depending upon the condition of the patient. 

Regardless of the operation to be used, a period of preliminary preparation 
is helpful in many cases. This should be directed toward reducing the infection 
in the primary growth, cleansing the skin of the groins and genitals, and general 
improvement in the patient’s health by a properly regulated diet and trans- 
fusions of blood when indicated Spinal anesthesia should be used unless there 



SWriCVL CONWTtOSS OV 

LS some dcanite contraindication The blood pressure miv be inaintainod durmp 
the operation bj the continuous mtm\cno«s administration of 5 per cent dex 
trosc m Rmper’s solution If the patient is nncmic, the adrmnistntion of a blood 
transfusion during the operation ser\es the donWc purpose of prexenttng shock 
and relies ing the anemia 

Young’s Operation — ^\ itK the patient m the recumbent position the region 
of the tumor is co\ered with a fitlmK nntiscptic dressing, and the skin 

of the loutr abdomen and the upper portion of tlm thighs and genitals is thor 
oughU disinfected A semilunar incision is mide, cun mg toward the pubis 
from i point near the anterior superior spine o« one side to i similar point on 
the other The burr part of this memon is just sUonc the base of the penis 
From the most dependent portion of this incision tuo paiallel longitudinal in- 
cisions are made one on each side of the shaft of the penis ihovit 2 cm apart 



F»S 5-3 — ^\o«r*8 op^rallon for rddlaii ampulallon of iho pmM Outlino of Cnoision'? 

dnun to the point at uhieh the penis li, to lie amputated These incisions are 
then joined bj a circuhr incision on the scntnl surface of the ponis The skin 
icrovs till dorsil suiijfe is not dnidul {Fig j'iS) Tlie incisions along and 
around the penis estrnd onb through the skin Bcj^mning at the upper angles 
of the groms, the skm is eksated and the fat and nodes are dissected cle-mh 
from the deep fasen fiom abo\e downward This dissection exposes the m 
giunal canals, the external rings, and the fastnl lotermgs of the spermatic 
cords The dissection is contmutd btlcm Poupart’s ligament, remosmg fat 
and nodes near the femoral stsstls The fat which accompanies the spermatic 
t ords ^ remoaed for a sbotv dist mic down the scrotal &ae During this part of 
the operation much time is eased jf the assistant dissects on one side while the 
operator dissMs on the other WTien the dissection is complete, the fat and 
bonph nodes remoud m one mass remun attached onlj at the base of the penis 
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The flap of skin which has been outlined on the lateral and ventral surfaces 
of the penis is now dissected back, exposing Buck’s fascia which covers the 
corpus spongiosum and cavernosum. Buck’s fascia is then incised longitudi- 
nally along the under surface of the coi'pus spongiosum and dissected up from 
the penis on both sides back to the suspensory ligament where it is divided 
transverse] j”- (Fig. 554). The corpus spongiosum is then divided obliquely 
and the corpus cavernosum transversely about 1.5 cm. further hack. The re- 



Fig 554 — Fascia and fat containing inguinal and femoral lymph nodes {4°lmnii- 

moved, including strip of skin and fascia from the dorsum of the penis The „ “a the 

tated and removed with the mass of fat and lymph nodes. The wound is nre- 

stump of the penis covered by the skin of the lateral and ventral surfaces which have oeen y 
served. 

maining bands of fascia at the base of the penis are now divided and the pri- 
mary lesion, the regional lymph nodes with their supporting fatty tissue, and 
the intervening lymph channels are removed in one mass. The ends of the 
corpora cavernosa are brought together with mattress sutures of No. 0 chromic 
catgut which thoroughly control the hemorrhage. The skin is^ now drawn 
over the stump and is sutured with interrupted sutures of coarse silk or cotton. 
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Thr. \irethra \%lueh projects bejoml tlic corpof-i c'\\ernosa is suUirod to the 
skm at the loMor niargiti of the stomp Koth groins aie di -lined bj cigarette 
drams ohich arc brought out throwpb stab uoimds in the lower sbin flap and 
the skm mcision ot the abdomen is closed with interiuptcd nonabsorbable 
sutures As oiigmallj dcscnbid, \onng’s opcntion did not include the te 
mo\al of Buck’s f-iscn This feature added m neent >ears probsblj adds 
\erj little to the \slue of the operation 

When the operation is complete, a catheter » tied in the urethra a feu days 
for drainage of the bladder and a \en snug dressing is applied to the supra 
pubic area and groins to obliterate dead space and encourage healing 

Roger C Graves Operation — In the operatne icclinitiue deiiscd bj Graves 
no effort is made to icmove the mvohcd tissues m contmuitv A eonicrvative 
or radieal amputation of the ptiiis is done, depending upon the extent of the 
o-incer, and the regional Ivmph nodes ire lemovcd at the same time or at a later 
operation b\ two tuned incisions dcaigncd to espose the nodes probablj m 
\ohtd without extensive mitlirmining ol skm margins (Fig There is 

less immediate shock to the patient and less probabihtj of slouching and sup 
pupation of the wound Inasmuch as most cancers mctastasirc cmboheall} 
along the Ijmph channels there is probabb \crj' hltle disadvantage m dividing 
the intervening Ijmphaties between, lUt ptms and the groin and in the mote 
hazardous casts there is a dvcidtd adv intage m the immediate piospects of re 
CDvery 

Consenatuc (ParUal) Amputation of the Pcnii -^Tlie most important 
requirements in partial amputation arc that an adequate length of health} 
tissue be removed with the cancer to insure agiinst retnnxncc m the stump 
and that the urethra be left a little longer than the corpora cavernosi to permit 
satisfaetorj urination and prevent stenosis of the meatus After appljing a 
tourniquet at the base of the penis, an incision is made through the skm fotn 
pletcl} aitrand the pans and about 2 cm fiom the appaicnt border of the dis 
vase Tile skm alter being incisvd is rctraetid back and the doisal vtin ind 
arterj art exposed, ligated and divided The coipora caveinosa arc divided 
tcansiervd} and the corpus spongiosum and urvthra are divided about 1 cm 
in front ot the stump of the eoipora cavernosa The ends of the corpora tavtr 
nosa art closed with interrupted sutures of No 0 chromic catgut, each suture 
passing irom the margin of Buck’s fascia on one side of the stump to an opposite 
point on the othtr (Fig Fveh sutnrt '>hou\d lake a bite in tlm srptura 

between the corpora In this waj bleeding is entirdv controlled The urethri 
IS split a short distance and each flap is sutured to the adjacent skm margin of 
the stump Above the urethra the skm is sutured oicz the ends of the corpora 
cavernosa with interrupted Miiures of coarse silk or cotton (Fig 556) The 
wound mav be protected bj a liberal application of compound tincture of 
benzoin No dressing js required If a liberal portion of the penis has been 
left, a retained catheter is unneetssarj 

Complete Ampufalton—Thc foUowmg method advocated bv Graves is the 
most satisfactorj method of removing the entire penis A vertical midhne supra 
pubic incision is made extending from the base of the penis far enough upward 
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SO that the scrotum will be pulled awaj’^ from the perineum when its upper por- 
tion is sutured to the apex of the wound at the close of the operation. The lower 
end of the incision encircles the penis and penetrates to the investing fascia of 
the corpora cavernosa and spongiosum (Fig 557). The fat beneath the supra- 
pubic incision, lying between the medial aspects of the spermatic cords and 
around the base of the penis, is dissected away down to the deep fascia to be 



Fig 555 — Rogci Giaves’ tecliniquc of pnitlal amputation of the penis Tlie coipoia 
spongiosum and urethia are left a little longei than tlie corpora caveinosa. Aftei ligating tiie 
dorsal vessels, interrupted sutures of No 1 chiomic catgut aie taken thiough the dense fasciai 
coverings of the corpoia 

Fig 55G — Rogei Graves’ opeiation continued Uppei diauing shons closuie of 
over corpora cavernosa and end of uiethra split Lower drawing shows skin drawn over tne 
stump and sutured to the uiethra 


I’emoved with the penis (Fig 558). Tlie corpus spongiosum and urethra arc now 

2 Ut across, preferably with a high-frequency knife, well proximal to the diseased 
process, leaving sufficient length of uretlu’a to be transplanted without tension 
into the perineum. The corpus spongiosum is now dissected away from the 
corpora cavernosa from the point of division downward and backward until it 
can be brought through a stab wound in the perineum between the anus and 
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of (be ‘.crofum uitliout anjiuhtioit or tonsion (Tit- '5*)) The setotil tis 
5UCS arc eisili sepiiatcd from the perns hi blunt Unscr dissctlion and division 
of tilt scrotum is not ncocssarv Some ean* is (iltti in scpsintuif; the corpus 
sponsiosiiiii irom the corpora cavernosa Tliorc is no rcadv lino of chaiairo im 
til the rision o! tho hulh is approwhed Sliarp dissection is iiceessln and the 
urethra mil be injured This dissection is aided In pissin» a suit honsio or 
catheter into the urethra ft hen the iircthi i has been completoK freed from 
the corpora cavernosa, it is hronsht dircctlv throujth a stab vioiind in the 
perineum and lived to the shin 1)} siihcutieular sutures of fine chromic catRiit, 
one on each side and one postorioilv The rcdiiiidiiit portion of tiic uiethra is 
excised ahout 1 cm from the skin and a small riibher tissue dram is brought 
through 1 stall Mound just aiitcrioi to the urethra The corpora eivcrnosa are 



dissected free bv fust dividing the Sttspensorj ligament and ligating and divid 
ing the dorsal arterj and vein at the hasi ot the penis The dissection is no,v 
continued toward the roots of the perns, keeping close to the investing fasen 
When the roots of the civcrnous bodies are reached, the htilbons urethra is pro 
tccted bj a nooden spatula coiered iiith moist gauze while the cavernous bodies 
aie amputated near tiioir attachments with a mtidh loaguljting current (Tig 
5G0)^ The exposed ends ol the stumps ore closed over with cimtinuous sutures 
of No 1 plain eatgut It is not ntccssarj to remove the corpora down to their 
attaihmcnts to tho ischiopuhn rami The upper portion of the sciotum is now 
sutured to the margins of the suprapubic wound bj two rows ol sutures, sub 

(Text continued on vnac i 
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Fig 5G0 — Roger Graves’ operation continued The wound is retracted and the coi pora 
cavernosa divided as they join to form the penis 
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cuticular sutures of plain catgut in the fat and fascia, and coarse silk or cotton 
in the skin. The first suture approximates the raphe of the scrotum to the up- 
per angle of the suprapubic wound. Small wicks of rubber-covered gauze are 
placed in the lower angles of the wound for temporary drainage (Fig. 566). A 
small soft catheter is passed to the bladder and fastened to the upper portion of 
the thigh with adhesive for drainage during the first few days. A gauze pad 
is placed against the perineum in front of the urethra and is held firmly in posi- 
tion by a perineal binder. This elevates the scrotum and obliterates the newly 
opened space back of the scrotum. 

BLOCK DISSECTION OF INGUINAL AND FEMORAL AREAS 

The inguinal glands may be dissected, following either the conservative or 
radical amputation, at the same time or later, depending upon the judgment 
of the operator. The extent of the dissection should be determined by the 
nature of the lesion and the physical condition of the patient. Since the super- 
ficial glands communicate efferent^ with the deep inguinal and external iliac 
nodes, the dissection should be as complete as circumstances will permit The 
dissection described may be terminated at any stage. It is applicable to gland 
dissection necessary because of lesions of the lower extremities, the gluteal 
and anal regions, and external genitalia of the male or the female Dissections 
because of lesions of the anal area or external genitalia should always be 
bilateral. Each incision begins medial to the anterior superior spine of the 
ilium and extends parallel to and a little above Poupart’s ligament to within 
one fingerbreadth of the pubic spine where it curves dowuAvard and outward 
across the area of the femoral triangle. More adequate exposure is afforded 
than when a simple oblique incision is used, and the poorly healing corners of 
a T-shaped wound are avoided. Beginning at the upper angles of the wounds, 
the skin is elevated and the fat glands and fascia are dissected cleanly from 
the muscles or their aponeurosis from above downward. This dissection ex- 
poses the inguinal ligaments, the external rings, and the fascial coverings 
of the spermatic cords. The fat which accompanies the spermatic cords 
is removed for a short - distance down the scrotal sac. The dissection is 
continued below the Poupart’s ligament, removing fat, fascia and glands 
superficial to the femoral vessels The .saphenous artery and vein are ligated 
above and below the mass of tissue to be removed The underlying femoral 
vessels and the muscles of the thigh in the femoral triangle are exposed. Dur- 
ing this part of the operation much time is saved if the assistant dissects on 
one side while the operator dissects on the other. 

The second step in the dissection consists of removing the femoral sheath 
with its contained adipose tissue and glands from the femoral vessels through- 
out the extent of the femoral triangle. The surrounding fibrous and adipose 
tissue should be removed from the femoral vessels, their eircumflex and deep 
branches, and the femoral nerve. When necessary, small ramifying vessels 
may be ligated and divided to facilitate the dissection. 
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The third nnd finil staRP of the dissection consists of rcmo\ing l\mph 
glands, areolar tissue and fat looalwl along the iliac %essels The line nodes 
are exposed l)^ incising the aponeurosis of the external obluiuc muscle from 
the external ring to a point just ahose the intcmal ring The external oblique 
fasen and trans\ersalis muscle are incised litoral to the spcnintic cord c\ 
posing the propontonoal fat All fat and fascia arc dissected fiom the spermatic 
cord and it is retracted mcdnlh The inguinal ligament and adjoining fascia 
arc duidcd o\or the femoral \essels, thorchx permitting eas\ access to areolar 
and glandular tissue in this ana The pirictal peritoneum is then liberated 
and retracted upa\nrd and mcdinlU, exposing the iliae \essels from the 
point of bifurcation dounvard It is usnalh nceessarj to ligate and divide 
the inferior epigastric vessds to obtain adequate exposure All fat, fasen 
and hmph nodes aie clcaiilj removed from the bifm cation of the com 
mon iliac vessels downward, mcludmg glands situated around the obturator 
in the operituc field After all bleeding has been carcfullv controlled the in 
gumal ligament is united over the femoral vessels and the inguinal canal re 
constructed over the spermatic cord Penrose drams aic placed at both angles 
of the wound and the shin incision is closed carcfullv A pressure dressing is 
applied 
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CHAPTER XXXVIll 


SURGICAL CONDITION'S OP THE SCROTUM AND THEIR 

TREATMENT 

Wounds; Infections, Acute and Chronic; Idiopathic Gangrene; Elephantiasis; 

Carcinoma; Plastic Operations; Resection of Scrotum 

The scrotum is subject to the usual surgical diseases that affect the skin 
elsewhere and is also often involved in injuries and disease processes of the 
testicles, spermatic cords and urethra. In addition to incisions for the exposure 
of the testicles and spermatic cords, operations upon the scrotum may be re- 
quired for the treatment of wounds, the drainage of suppurative processes, the 
excision of malignant tumors, and for the plastic correction of elephantiasis, and 
extensive destruction of the scrotum because of injury or disease 

Preparation of the Patient. — The general preparations, sueh as restriction 
of food and the administration of preoperative medication, are the same as that 
for operations on other genitourinaiy organs and vary according to the con- 
dition of the patient, the method of anesthesia, and the extent of the operation 
to be done (Chapter III). 

The local preparation is of considerable importance. The skin of tlie 
scrotum is probably more constantlj'- subjected to sources of infection than any 
other area of the bodj'’, yet its texture is such that vigorous scrubbing or the 
application of strong disinfecting preparations is quite irritating The ex- 
ternal genitals and groins should be shaved and tlioroughly washed witli green 
soap and water, preferably at least twelve hours before the operation. Before 
the patient leaves the ward for tiie operating room, the wasliing witli green soap 
and water should be repeated and the area covered with a sterile dressing. 

After the patient is anesthetized, the dressing is removed and tlie operative 
areas sponged off with 70 per cent alcohol to be followed by 30 per cent I\rerthi- 
olate or tincture of Metaphen Iodine is quite irritating to the scrotum. The 
area to be involved in the operation should be carefully isolated by sterile sheets 
and towels 

Anesthesia. — Unless there is some contraindication, spinal anesthesia is very 
satisfactory. The dose administered need not be large for operations in this 
area, and almost aiy operation may be complcled before the effects of the an- 
esthetic wear off. Inhalation anesthesia is usually necessary in children. Aver- 
tin and ethylene or nitrous oxide oxygen arc quite satisfactory. In minor op- 
erations and in operations upon the aged and greatly debilitated, local anesthesia 
may be preferred. Intravenous anesthesia is useful when the operation can be 
completed within a short time. 

WOUNDS OF THE SCROTUM 

Wounds of the scrotum arc rarely severe and arc not often encountered in 
civil life. They consist of contusions, lacerations, gunshol wounds, cuts, and 

694 



SURCICM CONDITIONS 01 SChOTUM 


G95 


stab Mounds Because of the xascuhntj tiuI loose stiucturc of tlie scrotum, 
e\tensi\e tcclnmosis, latlicr lir^o lieraatonixs, or eonsidcnblc bleeding ma^ 
occur Injur\ ol tbc strotinn ina\ l>c 'iccomj>auit.cl 1>\ in 3 VH\ or displacement of 
the testicles The inoie scierc injniiis result fioin malicious assault, attempted 
emasculation, oi industiiil aecidtuts In such cases the sciotuiu n 1 a^ be cn 
tensuel\ laceiated or loin a\\a\ almost cntirUs 

Treatment In mild degrees of contusion with cceiiMuosis or small hemato 

mas, relief is obtained b\ pallialnc measuies A well fitting suspensorj to af 
ford support and paitial immoliiliyation will often he sufficient When there 
are swdling and pain, the patient should be put to bed, tlie sciotum elev ited and 
eold compresses oi icc ba^s ippliod When the acute semptoms ha^e subsided, 
heat ina\ be applied to hasten absorption If there is a lirge hematoma, the 
serotiiin should bo iiieiscd, tlic blood eeacuated, and the bleeding \essels located 
and ligated In the ibsenec of infection the wound mai be closed without 
drainage The hematoma is usu illj found in the loose aicolai tissue between the 
dartos laicr and the filirous co\ cunts of the testicle 

In penetiating wounds hematoma max be complicated In Iicmatoccle, in 
which cNcnt the hematoma maj be confined chicllv to tlie fibrous cosonngs of 
the testicle, although if the mjur> is extensne (he entile sciotum ma> bo filled 
with blood When a hematocele is lecognized, the tunica Mginalis should be 
opened, anj injurj of the testicle or opulidvinis repaired, and bleeding areas 
ligated 

Hematoma is not an infrceiucnt complication of opeiations upon the eon 
tents of the scrotum If the sutgeon is not careful to ligate c\crj bleeding area, 
or if considerable blunt dissection is done withm the scrotum, small blood \es 
sels overlooked or temporanl' occluded bv trauma mav bleed for a long time 
after the wound is closed Delavcd bleeding mav also be caused bv the use of 
Adicnalin in the solution used for local anestiKsia in opentions on the sciotum 
or Us contents Postoperatne bleeding can be avoided bv slnrp dissection and 
extreme care m ligating all bleeding areas If seeondaiv bleeding is at all ex- 
tensive, much time in convalescence is saved bj opening the wound, evacuating 
the hlood clots, and ligating the bleeding points 

In lacerated or incised wounds, bleeding maj be quite profiuse and the 
wound IS usuallj soiled The wound should be flushed out with an antiseptic 
solution, such as freshlv prepared 2 per cent Mcrcuroeluoinc or tmctiuc of 
Alerthiolate All foreign material should be removed, the devitilized tissue ex 
cisod ^nd bleeding points carefuUj ligated If there is injuu to the scrotal con 
tents or to the urethra, this should be treated at the same operation Sulfa 
nilamide is then dusted into the wound and the wound is closed with a small 
rubber tissue dram in the lower angle Because of the elasticitj ot the scrotum 
accurate closure can usuallv be done even when extensive portions have been 
tom awaj When there is ven little scrotum left, closure maj be accomplished 
bj freeing the skin bordering the scrotum laterallj and toward the perineum 
for a distance of one or two inches or if the loss of tissue is too extensive for this 
Howard s operation for reconstiuction of the sciotum (Figs 564 567) maj he 
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done. The scrotum mil regenerate even when the testieles are entirely de- 
nuded, but much time is saved by plastic operations Avhen there is extensive loss 
of tissue. 

SUPPURATIVE PROCESSES 

Inflammation and suppuration of the scrotum are usually secondary to in- 
flammatory diseases of the epididymis, testis or urethra. More rarely inflam- 
matory processes may involve the scrotum primarily. Abscesses secondaiy to 
disease of the epididymis and testis may be chronic or acute. The chronic ab- 
scesses are usually caused by tuberculosis The scrotal skin first becomes ad- 
herent to the underlying inflammatory process. This is followed by’- an area of 
fluctuation over Avhich the skin is smooth and glistening. Eventually the ab- 
scess ruptures and a sinus is formed When such abscesses are discovered early, 
the treatment is epididymeetomy, excising the involved scrotum ivlth the 
epididymis. In late eases Avith a large fluctuant area it is probably better to 
excise the thinned area of skin and curet the eavitj*, according to the method 
practiced by Keyes for the treatment of suppurative tuberculous epididjmiitis 
(page 558). 

Acute suppurative processes of the epididymis or testicle may rupture into 
the scrotum. The rupture is recognized by I'apid increase in the size of the 
scrotum accompanied by edema and an increase in pain and tenderness. There 
is also a rather sharp rise in temperature and frequently a chill. The treat- 
ment is wide incision over the lower part of the scrotum and adequate drainage. 
Usually much of -the loose areolar tissue and sometimes areas of the sldn be- 
come gangrenous and slough awajL If the testicle is involved, it may also 
slough off and is extruded through the scrotal- wound. If the ivound is kept 
clean by antiseptic irrigations and the patient is given supportive treatment ac- 
cording to his needs, a healthy granulating cavity is formed and healing soon 
occurs. Often the more resistant fibrous tissue of the testicle contracts together 
Avith the tunic, and a nodule resembling an atrophied testicle remains. The pa- 
tient is better satisfied than if an orchiectomy had been done. 

Periurethral phlegmon resulting from inflammatory stricture and extravasa- 
tions of blood and urine folloAving injury of the urethra may invade the scrotum. 
The infection or extravasated urine first invades the loose areolar space be- 
neath the dartos layer. Suppuration and gangrene occur rapidly and ex- 
tensively. In neglected cases the subcutaneous fascia and fat of the abdomen 
may be inA’aded CA^en as high as the axilla. Early and free incisions Avith ade- 
quate drainage are indicated. Plastic operations may be required later to 
reconstruct the scrotum. This condition is also discussed under diseases and 
injuries of the urethra. 

IDIOPATHIC GANGRENE OF SCROTUM 

Idiopathic gangrene of the scrotum is an acute fulminating inflammatory 
process involving the scrotum and penis. The onset is spontaneous, Avitli marked 
edema and hyperemia, folloAVcd rapidly by necrosis of the superficial tissues. 



Fiff B63 — Skin and fascia of the ^otum have sloughed 
Howards case) 


a«ay exposing the testicl 
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done. Tlie scrotum will regenerate even when the testicles are entirely de- 
nuded, but much' time is saved by plastic operations when there is extensive lo-ss 
of tissue. 

SUPPURATIVE PROCESSES 

Inflammation and .suppuration of the scrotum are usually secondary to in- 
flammatory diseases of the epididymis, testis or urethra. More rarely inflam- 
matory processes may involve the scrotum primanljL Abscesses secondary to 
disease of the epididymis and testis maj’- be chronic or acute. The chronic ab- 
scesses are usually caused by tuberculosis. The scrotal skin first becomes ad- 
herent to the underlying inflammatory, process. This is followed by an area of 
fluctuation over Avhich the skin is smooth and glistening. Eventually the ab- 
scess ruptures and a sinus is formed. When such abscesses are discovered early, 
the treatment is epididymectomj’^, excising the involved scrotum Avith the 
epididymis. In late eases AAutli a large fluctuant area it is probably better to 
excise the thinned area of skin and curet the cavity, according to the method 
practiced bj’’ Keyes for the treatment of suppuratiAm tuberculous epididjunitis 
(page 558). 

Acute suppurative processes of the epididymis or testicle may rupture into 
the scrotum. The rupture is recognized by rapid increase in the size of the 
scrotum accompanied by edema and an increase in pain and tenderness. There 
is also a rather sharp rise in temperature and frequently a chill. The treat- 
ment is AAude incision over the loAver part of the scrotum and adequate drainage. 
Usually much of -the loose areolar tissue and sometimes areas of the .skin be- 
come gangrenous and slough aAvay. If the testicle is involved, it may also 
slough off and is extruded through the scrotal Avound. If the Avound is kept 
clean by antiseptic irrigations and the patient is given supportive treatment ac- 
cording to his needs, a healthy granulating cavity is formed and healing soon 
occurs Often the more resistant fibrous tissue of the testicle contracts together 
Avith the tunic, and a nodule resembling an atrophied testicle remains. The pa- 
tient is better satisfied than if an orchiectomy had been done. 

Periurethral phlegmon resulting from inflammatory stricture and extravasa- 
tions of blood and urine folloAving injury of the urethra may invade the scrotum. 
The infection or extravasated urine first invades the loose areolar space be- 
neath the dartos layer Suppuration and gangrene occur rapidly and ex- 
tensively. In neglected cases the subcutaneous fascia and fat of the abdomen 
may be inAmded even as high as the axilla. Early and free incisions Avith ade- 
quate drainage are indicated. Plastic operations may be required later to 
reconstruct the scrotum. This condition is also discussed under diseases and 
injuries of the urethra. 

IDIOPATHIC GANGRENE OF SCROTUM 

Idiopathic gangrene of the scrotum is an acute fulminating inflammatory 
process involving the scrotum and penis. The onset is spontaneous, Avith marked 
edema and hyperemia, folloAved rapidly by necrosis of the superficial tissues. 
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cperati''n continued After <tbout three w 
by dlMdins the pedicles of the skin 


operation Is completed 




Figr 5G4 — Outline of skin flaps foi constiuction of now sciotum Opeiation dCMsecl by H H 

Howard. 



cfic Howard’s operation, continued Skin flaps from inner surfaces of thlBbs 

dissected upland sutured together over the testicles Adecjuate blood supply is provided throuE 
the broad pedicles at upper end of the grafts 
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Fig 504 — Outline of skin flaps foi consti uction of new scrotum Operation devised by H H 

Howard. 



cfir Howard’s operation, continued Skin Haps from inner surf.ices of i, 

dissected up and sutured together over the testicles Adequate blood supply is provided througl 
the broad pedicles at upper end of the grafts 
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The p-iticnt reported b\ Ilouard suffered complete loss of the scrotum, the 
sloughing irei e\tcndcd from the base of the penis to the anus postenorlj and 
laterath to the Hughs At the end of t\\ent> eight d-ws there was little esidence 
tint the scrotum would regenerate A plastic operation was done Two large 
pedicle flaps wore freed from the inner surface of the thiglis, with their bases 
just below tlu ingiuinl line, thus ensuimg i t,ood blood supph (Fig 564) 
These flips wen so foimcd tint when turned o\ei the testicles, the\ completeh 
coiered them, forming a sac (Fig 565) The edges were approMinated In silk 
worm gut stai sutures, icmfoicod bj skin clips The sac was drained wath rub- 
ber tissue Tlie denuded areas left bi the formation of the flaps were completely 
closed at this time because the skiii was loose from the loss of weight b\ the 
patient Two giii7C drains woic pi iced under each pedicle (Fig 566) and a 
snug drj stciilo dressing was applied A Folej self retaining catheter was in 
sorted to aid in maintaining cleanliness at the operate e site 

Tlierc was no operatue sepsis and the circulation was \erj good The ped 
icles were sobered separately and the ncavlv formed sac rapidly assumed the 
appearance of i nornnl scrotum (Fig 567) 

Howard ad\iscs that a scrotal support be woni for at least three months 
following this opciation to pre\cnt c\cessi\e sagging 


ELEPHANTIASIS 


Extensue eiilaigement and thickening of the scrotum may result from 
obstruction ot the hmph channels (I’lg 568) The most striking example of 
this condition is trom intcstation with a nematode known as Filarta sanguinis 
?iojnints The disease is natuc in certain tropical countries and most patients 
seen here base contracted the disease elscwhcie Sufficient enlargement of the 
scrotum to cause considerable inconsenience may be caused by lymiphatic block 
age b\ chrome inflammatory disease or by radical dissection of the inguinal 
areas 


Edema and hyperplasia of the skm and eontiectiye tissue appear The 
skin surface is coarse and pits very slightly on pressure On the upper portion 
of the lateral surfaces of the scrotum the skm is more nearly normal, and in 
plastic operations for improyement of the condition, skm flaps can be outlined 
tn these areas to coyer the testicles yvhen tlie redundant tissue has been remoyed 
In adyanced cases the penis may be encased m the sciotal mass with only a slit 
leading to the meatue through uhich nrme is loided In less adianeed cases the 
penis ma> remain distinct iiitli considerable edema and thickening of its skm 


Operation— For a few dajs before operation the scrotum should be elc 
rated, frequenth cleansed, and an eftort made to heal am macerated or ulcerat 
mg areas The scrotum is prepared locallj asprcMoiislj described {page 694) 
and the patient is anesthetized Two flaps are outlined for reconstruction of 
the scrotum, one on each side and near the upper portion of the scrotum The 
incision begins jiist below the external inguinal ring and courses downward 

mcwionT'''’ ‘Ih and backward, to meei 

similar incision from the opposite side at the raphe, near the base of the 
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The patient is usually extremely ill with fever, chills, toxemia and marked pros- 
tration. The condition closely resembles inflammation and gangrene of the 
scrotum resulting from periurethral phlegmon or extravasation of urine. The 
perineum, however, is not involved and there are no urinary symptoms (Fig. 
562). The inflammatory proce.ss usually remains confined to tlic superficial 
tissues of the penis and scrotum. Extension to the abdomen is uncommon. The 
cause is probably neglect of personal hygiene. It may occur at any age. The 
fine texture and loose construction of the scrotal skin afford ready access to bac- 
teria by scratching or through macerated areas. Many different baeteiia, both 
aerobic and anaerobic, have been described. The one most constantly found 
is the Strej^tococevs hemolyticus. The treatment is surgical drainage by early 
and free incisions. The incisions should be made preferably with a high-fre- 
quency electrode or cauteiy, all gangrenous or necrotic areas of skin should be 
excised, and a wet dressing of 1 to 1000 permanganate of potash applied Sys- 
temic treatment consists of sulfonamides or antibiotics and of supportive treat- 
ment, such as adequate nourishment, and intravenous fluids and transfusions 
when indicated. 

After a few days a line of demarcation forms and the gangrenous tissue be- 
gins to slough awajq leaving a clean granulating surface. The testicles may be 
partly or completely exposed. The testicles are fiist covered by granulation tis- 
sue (Fig. 563) and later by a fairly normal-looking scrotum. During the process 
of healing, the testicles should be held in normal position with dressings. Con- 
valescence is often greatly hastened by plastic operations to close the defect in 
the scrotum or to reconstruct the scrotum by transplanting skin from the 
thighs (Figs 564-567). 

PLASTIC OPERATIONS UPON THE SCROTUM 

Plastic operations upon the scrotum are done to cover the testicles when a 
large portion of the scrotum has been destroyed by injury or disease, and to 
resect redundant tissue and reconstruct the scrotum in cases of elephantiasis 

The scrotum is very elastic and when a portion lias been destroyed the 
testicles can often be covered by simply freshening the skin margins and sutur- 
ing them together. In more extensive cases it is necessary to dissect the skin 
surrounding the scrotum free, as suggested by Browne and Smith, or to transfer 
flaps from the thighs, as advocated by Herbert II. Howard. 

Browne and Smith report a case in which the scrotum slouglied away because 
of idiopathic gangrene. When the testicles had become covered with healthy 
granulations the scrotal margin for about one centimeter was dissected free and 
the skin of the perineum, thiglis and groins was undermined until the scrotal 
edges could be brought together without undue tension over the testicles. The 
cords, which were fixed by adhesions where they disappeared beneath the skin 
above, were freed so that complete mobility was obtained Button mattress 
sutures were placed to relieve the tension on the midline sutures The wound 
was closed without drainage. Recovery was uneventful, and much time was 

saved in the convalescence. 
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i/f Loarsc silk 




Fig 5G8 — Elcpliantiasis of the sciotum Cause uncletermineci 



Pig 559 — Outline of incision for excision of large, edoniatous sciotum 
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scrotum posteriorly. On the anterior portion of the scrotum these incisions 
are connected by incisions that begin at the upper end of the incisions and 
pass downward and to the midline to meet just liencatli the base of the penis 
(Pig. 569). If the penis is retracted Avithin the .scrotum, these upper incisions 
pass straight across, meeting at the base of the penis anteriorly. An incision 
is then made in the midline over the penis down to the slit through Avhich urine 
is passed and surrounds this opening, thereby isolating an area of skin with 
Avhich to cover the penis when the redundant tissue is excised. 

The skin flaps that have been outlined on each side are then dissected from 
the scrotal mass and the bleeding is controlled. The skin flaps are covered with 
warm moist sheets Avhile the redundant tissue is removed. The spermatic cords 
and testicles are isolated by carefully dissecting through the edematous tissue 
on each side near the upper portion of the mass. The edematous tissue is dis- 
sected away until the tunica vaginalis and spermatic cords arc exposed. These 
are held out of the Avay and the entire mass of hypertrophied tissue is excised. 
All bleeding vessels are clamped and ligated. The penis previously enclosed 
in the scrotum is covered by the skin isolated by the circular incision. If this 
skin is insufficient or so diseased that an extensive portion must be excised, skin 
grafts may be applied. If the penis is not seriously involved and there is a 
redundant edematous prepuce, circumcision should be done. The skin flaps 
previously outlined are sutured over the testicles with interrupted sutures of 
silkworm gut or coarse silk. A rubber tissue drain is placed within the newly- 
formed scrotum and brought out at the most dependent portion of the incision 
(Pigs, 570 and 571). A .snug dre.s.sing is applied. 


CARCINOMA OF THE SCROTUM 

Carcinoma of the scrotum is a rare disease in this country. Many cases 
Avere at one time reported among chimney SAveeps in England. It is most fre- 
quently seen noAv among those Avho Avork in tar and paraffin, and occasionally 
in those employed in dye Avorks The disease is similar to carcinoma of the skin 
elscAvhere The growth is .sIoav and metastases are relatively late. 

The treatment consists of radical excision of the scrotum Avith plastic re- 
pair of the defect. In advanced, neglected cases anvolvement of the testicles 
may require partial or complete emaseulation. If the disease is at all extensive, 
the inguinal glands should be resected. 


& Obst. 34; 
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SURGICAL CONDITiOXS OF THE TUNICA VAGINALIS AND 
SPERMATIC CORD AND THEIR TREATMENT 

Hydrocele of the Tunica Va^nalxs, Hydroceles and Cysts of the Spermatic 
Cord, Tumors of the Spermatic Cord, Torsion of the 
Spermatic Cord, Vancocele 

HYDROCELE 

The accumulation of fluid in the lumca \igin'ilH iccompinjinsr disease of 
the testicle or epidid\tnis is of xet^ httle siugicil interest The tondition is 
usvnll} acute and the fluid ts absorbed as the mfiammation subsides Oceasion 
alij the fluid accumuhtes quite rapidh ind iht tension in the tiimc adds con 
sidenblj to the patient’s discomfort Often lelicf is afloidcd b> tapping the 
fudrocele Tumoi^ or svphilis of the testicle and tubeiculosis of the epididsmis 
or testicle lie at times iccoiupamed bj small hsdroedes The fluid mss mnsk the 
disease process cUuch is rccogiured when the fluid is drawn oft 

Most chrome hjdroccles aie classified as idiopathic, though chronic trauma, 
operation for the curt of sarioccle and repeated mild attacks of cpidid^Tnitis 
ore among the probable causes In mans cases the cpididjmis is definite^ 
thickened The tcatielo usuall> appears noniial when the hsdrocele is small 
When there is a large accumulation of fluid with a greatli thickened sac the 
testicle IS atrophied, rather soft, and often flattened against the wall of the sac 
Patients usually seeV relief bucause of the mtonccnience oi unsighthne&s of the 
enlargement A serj large hsdrocclc causts a sense of weight and at times a 
dull pain m the scrotum The penis becomes insaginated into the mass and 
in ndsaneed tas>es there mn> l>e eaioriation of the scrotum fiom constant soiling 
^rlth urine 

Treatment — The trcstm«it consists of (1) simple tipping and aspiration 
of the fluid, (2) aspiration ot the fluid and the iu 3 « ctiou ot some irritating ma 
terial to preient the continued formation ot the cxndite, and (3) opm opera 
tion consisting of excision or e\tR»ion of the h>drocele sac 

Simple tapping is emploied as a palliatiic measure or as an aid m diag 
nosis Thp seiere pain of acute mflimmitorj conditions of the epididvmis or 
testicle IS often ameliorated bj aspirating the aecompanvmg acute hidrocele 
Some patients object to a more radical procedure and piefcr periodic tapping 
for relief of the weight and dcformitj of the hjdrotek In feeble elderh men 
or fhosr with adiantcd constitutional disease the simplest measure that will 
afford relief is indicated The rate of rtfilhng laries greatli In some cases 
the sac IS quite tense within a month, m others seieral months maj elapse bi 
ore tapping is again neeissarj In children this simple procidure is often 
curative 
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Tapping is rarely indicated or necessary for the diagnosis of hydrocele. 
The diagnosis should he made by the history and physical findings (Figs 572, 
573, 574, and 575). With few exceptions light is transmitted through the mass 
This together with the evidence on palpation is sufficient to differentiate hydro- 
cele from a solid tumor Hematocele does not transmit light and there is usually 
a history of trauma. 

Hematoceles of long standing may be confused with old thick-walled hydro- 
celes but the treatment is the same. When a small hydrocele accompanies 
chronic disease of the testicle or epididj’^mitis tapping and aspiration of the 
fluid permit a more accurate examination. 



Fig. 572 Fig 573 

Fig- 572 — ^Hydrocele of the tunica vaginalis (Redrawn fiom Keyes Urology, U Apple- 
ton-Century Company, Inc ) 

Fig 573 —Congenital hydrocele (Redrawn fiom Keyes Urology, D Appleton-Century 
Company, Inc ) 

Technique of Tapping . — The scrotum is thoroughly washed with green 
soap and water and sponged off with 70 per cent alcohol. A large needle or 
a small trocar should be used. An area on the front and near the lower pole of 
the mass is selected, care being taken to avoid the blood vessels that course over 
the scrotum This area may be infiltrated with a local anesthetic. One hand 
grasps the hydrocele on its posterior surface and liolds it steady. The needle 
or trocar is held in the other hand with the tip of the index finger against the 
instrument about an inch from the point to prevent it from going too far into 
the hydrocele. With a quick thrust the point of the instrument is inserted into 
the cavity, the obturator is removed and the fluid is permitted to run out or is 
aspirated with a large syringe. When the cavity is empty the needle or trocar 
is quicldy withdrawn, the punctured area is again swabbed with alcohol, allowed 
to diy and a small collodion dressing is applied. It is very rare that any incon- 
venience results from tapping a hydrocele. The puncture of a blood vessel m 
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the scrotal wall is the most frequent accident The simll henntoma or ccchj mo 
SIS that foHo' b IS usiialK rcadilj absorbed The instrument mn> injure the 
testicle or teal the opposite vill of the hvdrocclc if the puncture is not done 
tarefuHj Hematoceles often result from suen injuries The patient should 
wear a well fitting suspensor' a few <1t\s followmj, the tipping of a indroccle 
Aspiration and fiijcction— Ujdrocclcs nia> often he cured bj the simple 
method of tapping the Mdroccle, drawing oft the fluid and injecting an initant 
The irritant most tomraonh used is a solution of quinine h> drochloride 13 33 
per cent and urethane 6 6(5 per cent From two to four cubic centimeters ire 
injected according to tlie size of the Indrocclc Tlie injection is almost pun 
less and no mcomenienec is apt to result It should not he gntn in patients 
known to be bcnsiti\c to qnmme Pure eathohe acid is also quite cffectne and 
in ms oNpcrienee cntiuK liarmltvs Tiom ten to tlurti minims arc used, depend 
ing upon the size of the hj drocOt There is a lempornr^ stincnig sensation and 



tig .1*4— Infjntilc h>drocole (Rttlr^nn 
Comiianj Inc.) 

. Hylrocele ol the spcnnatlc con 

ton-Centurj Cowj-srij Inc) 


tram Kejea 
(redrnnn 


Vrotom D Vpplolon C< nturj 
trom Koyes Urologj V Apple 


oMsionallj transiturj pam ,n the region .U1 dibiomfert inpidlj 

snbsiaos bccami. of the oncsthclit effect ot Hie phenol With cilher of these 
-.ohitioiis 1 cart mat he efiittei] with one injection, or seieral mav be necei-nn 
In nn onn c-tpcncnct lutli a ten casei of bilateral hidroeolct in nhich qiiininr 
ami urcthmc Here iiscj on out «ile anj phmol on the other, phenol ins mort 
eftccti\e 


Technique of Injection —The field of operation is prcpaied and the hydro 
ceil tapped as described under simpJt tapptag It is important that all the fluid 
bo aspnated so that the fluid for injection will not be diluted After the h^dro 
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Tapping is rarely indicated or necessary for the diagnosis of hydrocele. 
The diagnosis should he made by the history and physical findings (Figs. 572, 
573, 574, and 575) With few exceptions liglit is transmitted through the mass. 
This together with the evidence on palpation is sufficient to differentiate hydro- 
cele from a solid tumor. Hematocele does not transmit light and there is usually 
a history of trauma. 

Hematoceles of long standing may be confused with old thick-walled hydro- 
celes but the treatment is the same. When a small hydrocele accompanies 
chronic disease of the testicle or epididymitis tapping and aspiration of the 
fluid permit a more accurate examination. 



Fig 572 Fig 573 

Fig 572 — ^Hydrocele of the tunica vaginalis (Redrawn from Keyes Urology, D Apple- 
ton-Century Company, Inc ) 

Fig 573 — Congenital hydrocele. (Redrawn from Keyes Urology. D Appleton-Centuiy 
Company, Inc ) 

Technique of Tapping . — The scrotum is thoroughly washed with green 
soap and water and sponged off with 70 per cent alcohol A large needle or 
a small trocar should be used An area on the front and near the lower pole of 
the mass is selected, care being taken to avoid the blood vessels that course over 
the scrotum. This area may be infiltrated with a local anesthetic. One hand 
grasps the hydrocele on its posterior surface and holds it steady. The needle 
or trocar is held in the other hand with the tip of the index finger against the 
instrument about an inch from the point to prevent it from going too far into 
the hydrocele. With a quick thrust the point of the instrument is inserted into 
the cavity, the obturator is removed and the fluid is permitted to run out or is 
aspirated with a large syringe. Wlien the cavity is empty the needle or trocar 
is quicldy withdrawn, the punctured area is again swabbed with alcohol, allowed 
to dry and a small collodion dressing is applied It is very rare that any incon- 
venience results from tapping a hydrocele. The puncture of a blood vessel m 
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Ti® 

The treatv'ient has the adianlagc of pcnmltjiijr the patient to remain • 
amlralaton aiid usual)> to loiitimic at isork Simplt uiicompl'catca eases iiith 
clear fluid and a tlim sae nail are readih cured I* should uot be used for 
congenital lijdtoccks, iihen the sac wall is Ihickeiicd nor iilion the fluid is 
hcroorrhagic oi pimikiit, and it is contraindiciled m multiple lijdrocelcs and 
111 those atcompalijiiig diseases of the cpididtmis oi testis Upidicltrno orchitis 
Oteasionalls toHons the injcUion treatment Tins ilsinU, responds to pallntnc 
treatment, ust in lied, clention and iniinohilmtioii of the sciotiini and the ajv 
plication of heat 



Open Operations —Open operation is indicate, 1 i i , 

containing more than four or iise orniee, of fln!d^parltn)!ri,'‘^T 
drocele nail is thickened, m «m"««tal heir, i»^' ”''‘™ 'fie hp- 

iihm there is eiidente of dw.ase°ot Ihc^piJidj J[s'LT”/’ 
jectwn tnatment has failed ^ ir~ 

The operatwn maj he done under loenl „e,„„ . 

thesn IS quite sitisticlorj ,nd a len small a *’ ‘ipm?' a'«. 

75mg,.ssnft,c.ent u,ne«j- , 
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cele sac appears to be entirely empty, the injection and rapid aspiration of a 
few cubic centimeters of air will often disclose a small amount of fluid that has 
been overlooked. It is also important tliat the tip of the needle or trocar be 
well Avithin the cavity before the injection is made. If there is any doubt of 
this the instrument should be removed and the injection done at another time. 
With the needle in place and the hydrocele empty the aspirating syringe is dis- 
connected and another syringe loaded ivith the irritant solution is connected to 
the needle and the solution is slowty injected. The needle is then rapidly Avith- 
draAvn and the scrotum thoroughly massaged to distribute the solution over the 
entire surface of the sac. If phenol is used, as the needle is AvithdraAAm a gauze 



Fig 570 — Line of incision thiougli median raphe of scrotum foi opeiation upon liydiocelc 

sponge saturated Avitli aleoliol should be applied to the punctured area to absorb 
and neutralize any of the solution that is spilled. A collodion dressing is ap- 
plied A AA'cll-fitting suspensory should be Avorn. The patient is insti’ueted to 
return in one Aveek. Usually a small amount of fluid nnll haA^e accumulated. 
If there is sufficient amount to permit tapping Avith safety the injection is re- 
peated and the patient instructed to return in tAvo Aveeks. If fluid accumulates 
after the second injection and is not absorbed Avithin three Aveeks the treatment 
is repeated at intervals of three Aveeks until the hydrocele is cured. Usually tivo 
to four injections are sufficient. 
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The tomca ^^gm'^bs is eo\eredl)j se\crallajcr& of fascia, and the cremuster 
muscle 01 cr a hjdrocelc is so thin tint Jt has the appeannee of fasen These 
coieiuigs are cirofuH) dnided throughout the length of thu hidrotelc and are 
stiippcd from the tunica laginaha and testicle leading in most cases a \erj thm, 
almost tiaosparent ^ae uall (Fij, 578) Cire aUoukl be taken to clamp and 
ligate csers bleeding aessc-l that tm be luognized as the incision through the 
toicrincs ot tlie liidioeolc is being made In longstanding eases ^\lth much 
thickening and induration of the sae auH the investing fascias are one dense 
laser and cannot he separated irom the tunica vaginilis When this is so, the 
incision IS cirned through the entire wall of the hjdroceJc, when it maj be pos 
siblc to find a lint of tie u age and strip the endotheliil Immg of the sac and 
the testicle from tlic icmainder of the indurated wall Usiialh m sneh advanced 
eases It is more satisf.acton to excise the ciitiie mduiatcd wall as close to the 
tObtiUc as practical and cticfnlh hgatc all blood vessels 


FlS 5 



When tilt tunici tasinala has hun o\powe| and scpantcii from ils fwnl 

^ut ca.03 Of the s,„ soctro tt 
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Several methods of treating the sac have been described. The preliminary 
steps of all operations are the same. After Ihe area has been properly prepared 
and draped an incision is made through the scrotum unless the hydiocelc is 
complicated by a hernia. In that case both conditions can be corrected through 
an inguinal incision. In uncomplicated cases the incision is usually made di- 
rectly over the enlargement An incision through the raphe is quite satisfactory 
and has the advantage of avoiding the larger blood vessels and in leaving very 
little scar (Fig 576). In unilateral hydrocele the raphe is stretched over the 
enlargement The length of the incision varies with the size of the hydrocele. 
It should be near the bottom of the scrotum for dependent drainage. Wlicn the 



Figr 578 — Tunica vaginalis exposed 


incision is made through the skin and the closely adherent darlos muscle an 
area of loose cellular tissue is reached (Fig 577) Tliis ti.ssue loosely connects 
the inner surface of the scrotum to tlie coverings of the testicle It is separated 
from the outer covering of the hydrocele (the columnar fascia) by scissors and 
blunt dissection on all sides until the hydrocele can be delivered from the scro- 
tum and onlj’- remains attached to the scrotum posteriorly. Before delivering 
the hydrocele hea\’y gauze sheets should be clipped to the skin margins of the 
wound to protect the exposed tissues from contact with the surface of the 

scrotum. 
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Total ev:eisiQti of the sac is somculiat more tedious and is more apt to be 
^D«o^vcd hi dchjcd Weeding, Irat a perm-ment eurf cm IJO eepecicd in all cases 
m vihieh this is done, since all the paiielal lajci of the tunic" isgimlis is re 
Kiescd When the tunica laguialis has been cntiiclj lihtiatcd as pieuousi} 
dcscnlieil. It IS opomd and trimincil inai close to tin tistnli, taking tare to 
lease no redundant fold All sosscls ate clamped and tiid and areas of oormg 
are tiaiishsed or dosed bt contimioos siiliires ot liiic plain tatnnt (Fig 5b2) 
When the sac trail is thick and indurated, this js the onb salisfactoi j method of 
eradnating the hjdroctlc casttj \tlictt all Mcedmg k tonlrolkd the testicle 
IS rttnnied to the scrotum and Sved in place ns prtiiousK dcseiibcd The 
posterior margin ot the testicle and the miter stirl tee ot tl c scrotum iwstciiorlj 



are sutured When the hjdrocele sac has been satisf ictorih disposed of and 
the testicle returned to the scrotum, the entire eperatno litld slimild bo oarcfullt 
inspected for the slightest bleeding fn the scrotum insignificant bleeding area’s 
atai cause heinatoinas that util ddas licaling, or extensile tcchimoses that lu 
quite distuibing to the palienl When bleeding is controlled a small rubber tis 
sue dram IS plated to the loner pole of the tetlde and brought out it the hue, 
angle of the Mound The fascial coicrtngs of tlie teslnlc ire closed uilii a con 
"T” T' "dh 11 lonlnmoin 

md nroVTrt “a ' «'= 'dsis of the skin iiouini 

and prerents the daitos muscle from pulling it m 
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(Pig 579) It is the simplest operative procedure, requiring less dissection, con- 
sequently less danger of delayed bleeding and hematoma. Convalescence is short 
and there is very little discomfort. Eecurrence, however, is not uncommon and 
the operation cannot be used in large hydroceles with thickened sac walls. 

Partial excision and eversion of the remainder of the sae wall is a neater 
operation and recurrence is less apt to occur, particularly Avhen the sac is large. 
The tunica vaginalis is separated from its investing fascias and is trimmed away 
to within about half an inch of the testicle (Fig 580). All bleeding points 
are carefully clamped and ligated and the remaining flaps of the tunica vaginalis 



Fig 580 — Partial excision of hydrocele sac, and suture of remaining portion behind the testicle. 
Redundant tunica vaginalis excised along dotted line. 

are sutured behind the testicle with a continuous suture of fine plain catgut. 
The testicle is then returned to the scrotum and held in place with two or three 
fine plain catgut sutures to prevent torsion. These sutures are taken through the 
reflected flaps of the tunic and through tlie fascial coverings of the testicle so 
that when they are tied the testicle will assume its normal position in the scrotum 
(Fig. 581) In this method there is no redundant sae wall left to form pockets 
for*the reacciimulation of fluid and no possibility that the sac will become re- 

inverted. 
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When the operation is finished the testicle is cohered b> aU the investing 
tissues except the tunica vigmalis uith the exception of those eases m vvhich 
there IS so much thirkcnmg and induration of the nail of the hvdrotcle that a 
part or all oi tlic mv esUng fasci i must be excised u ith the tunic 

hematocele 

Ilmatocek usuaUv accompanies injuries ot the testicle, epididjmis or 
tunica vaginalis \\hcn the hematocele follows trauma there is usually ec 
ch’-moMs of the scrotum and a ‘Jmooth, tender, globular mass It is lomprcssiblc 



rig 581 — UesnaV?iCvl» «auwl b> mtla^aUc Vxwnor from th*' small inUslint There aje numor 
oua metastase» o>er the eurtaee of the tunica vagmalls 

and does not transmit light Whtn the hematocele results from tapping a h>* 
Jrocele there is rapid reaccuraulatioa of fluid in the hjdroeele sac which docs 
not transmit light and there is no ecthvmosis of the scrotum Chronic hemato 
cele IS more difficult to diagnose The mass is smooth, painless and rather hard 
The spermatic tord is usualh enlarged Eiffcrentntion from long standing 
hjdrocele trequentlj js not made until exposed at operation Differentiation 
from new grov th is discussed under tumor of the testicle 





583 — Following operation upon 
closed in 


hydiocele the testicle is returned to scrotum 
layers with adequate drainage. 


and the w'ound 
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^^hen the operation is finished the testicle is cQ\eced bj all the imestins 
tissues c'^cept the tunica lagmalis mth the e\ception o£ those cases in iihich 
there IS so much thickeiimg and induration of the nnH of the hidroeck that a 
part or all of the in\ cstmg fasew must he excised n ith the tunic 

HEMATOCELE 

Ilcmatotele nsiiallj accompinies injuries of the testicle, epididymis or 
tunica sagmalii. ‘'.Misn the hematocele follows trauma there is usually cc 
chimosis of the scrotum and a smooth, tender, gSohul ir mass It is compressible 







581 — Hern-\toct e «-aii«prj hy 
ous metastas": 


mela^laljc tumor from the mall InlesUric 
t t«er the eurrao. of the tuaioa vaginalis 


Tlif re 


numer 


and oes not transmit light When tht* hematocele results fixim tapping a hy 
roce e there is rapid rcaceumulation of fluid in the hydrocele sac which does 
not transmit light and there is no ccchymosis of the scrotum Chrome hemato 
ceJe n more difficult to diagnose The mass is smooth, pamkss and rather hard 
ihe spermatK cord is usually enlarged Diftcnntiation from longstanding 
ydrocele frequ^tly js not made until exposed at operation Differentiation 
from new growth is discussed under tumor of the testicle 
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Hematocele may be caused by extension or metastasis of malignant disease 
to the tunica vaginalis (Fig. 584). 

Treatment. — Operation is the treatment of choice in hematocele. Unless 
very small they are rarely absorbed. The pressure and irritating effect of the 
hematocele cause some degree of fibrosis and deterioration of the testicle. In 
acute cases the tunica vaginalis should be opened, the retained blood removed 
and any active bleeding controlled. If there is laceration or incision of the 
testicle the injury should be carefully repaired. The tunica vaginalis is then 
excised or everted, depending upon its size. In old hematoceles the operation is 
the same as for hydrocele. The tunica vaginalis is so thick and fibrotic that 
complete excision is necessary. The testicle is often compressed, fibrotic and of 
little functional value but should be preserved. 

HYDROCELES AND CYSTS OF THE SPERMATIC CORD 

Hydrocele of the spermatic cord occurs in an unobliterated portion of the 
funicular process and is termed encysted hydrocele of the cord (Fig 575). Such 
hydroceles may be single or multilocular, depending upon whether there is one or 
more than one unobliterated area in the funicular process They are sausage- 
shaped and are usually found in the scrotal portion of the cord. They can often 
be reduced into the inguinal canal and are sometimes mistaken for hernia. Hy- 
droceles of the cord may also be confused with cysts arising from dilatation of 
persistent tubules of the organ of Giraldes. 

There is also described a diffuse type of hydrocele of the cord, consisting 
of a serous collection of the nature of edema in the cellular tissues of the cord 
It is most common in children but occasionally is seen in adults. 

Hydroceles of the cord can usually be recognized by palpation and trans- 
illumination. 

Treatment . — ^When the size of the hydrocele is sufficient to cause discom- 
fort or inconvenience excision is indicated. The spermatic cord is exposed by 
an incision through the upper part of the scrotum and the cystic mass is care- 
fully dissected out. As usual when operating upon the contents of the scrotum 
especial care should be taken in ligating all bleeding vessels. 

Cysts of the spermatic cord may result from Echinococcus infestation or 
from fetal remains. The most frequently recognized cyst is the spermatocele 
probably arising from aberrant tubules of the testicle or epididymis. It occurs 
in about one per cent of all males. It usually arises between the testicle and 
epididymis and grows in a direction in which there is no covering of the tunica 
vaginalis. It occasionally grows into the tunica vaginali.s, giving the appearance 
of a multilocular hydrocele. 

When small these cysts do not cause any inconvenience and often go un- 
noticed. Large cysts are found above one testicle or between the testicles. Oc- 
casionally the similarity between shape and size of the testicles leads the patient 
to believe that he has three testicles. The diagnosis is made by tlie cystic charac- 
ter and mobility of the mass. Tlic largest cysts arc found in men between tlic 
ages of 20 and 40 years. 
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Tnatmcnt —11 lien the cest is snnll no treatment is neccssarj When it is 
large enough to cause meoniemeitte or uhen the patient is distuibcd because of 
the abnormalitj the cjst should hr eaeiscll 

Escision IS usuallj a cen simple procedure and can be done in most cases 
under local aiiesthcsi i The cial is held against the .anterior irall of the scrotum 
b\ an assistant utulo the seiotiim and fascial coienngs are carofulh dnideil 
until the surface ot the ejst is exposed Adhesions to the cist are divided and 
the muss is easih cnuckattd The pedicle nhieli eonilmmicitcs vv itli the ti stick 
or epididjmis is ligated with catgut Bleeding s controlled and the iioiind 
dramvge 

TUMORS OF THE SPERMATIC CORD 

Tumors of the spermatic tord sre not encountered \er\ fiequcntl> The^ 
arise from the difltrent elements of the cold and at times from itmains of the 
%\olf!ian boiU Tliosc mo'vt often tneountend m the orcUi named ate Ii])onin<; 
sarcomas, mixed tumors (teratoma^ and dtrmoid')) jnd fibromas No authentic 
case of epithelial tumor has been i< ported, and pioved eases of teratoma arc ex 
tremel> rare Lipomas and dermoid cjbtx are visuallj found m the ingumal 
canal Jfost other tumors are ntar the loner end of the cord 

Ltpoma.’t — True lipomax of the eoid nre toiifincd Mjthin the co^enng3 of 
t!ie cord — thej must be differentiated from hpom.is in tin. mgunnl canal arising 
m connection uith hernias from tin prcperitoncal fat In inj case tlic diagnosis 
IS I ireij made except at operation The presence of hernia is usiiilh suspected 
J S Horsfej reported a verv interfjting tumoi icmostd from the ingumal por 
tion of the spermatic tord ‘'It was tigor shaped and measured 7 b> 2 In 2 cm 
It was firm tliough somewhat elastic and gave on palpation the impression of a 
solid elastic giOMtli oi a verj tensi evst (Figs 'iS'i and 'ib6) The capsule was 
distinct and considerablj eongcbted On section luimeious small c\bts were 
found through the growth Tliej weie about one-third to onedialf centunoter 
m diameter and cont lined clear fluid Tim fjstic cavities were clear cut and the 
walls appeared to be smooth uid usuaHj lathcr thm, there was no evidence of 
anj netrotn. material ” It was the opinion of Dr A C Crodeis that the tvimor 
was composed oi Iipomatous tisswt that had been subjected to ehiomc inflam 
mation 

Fibromas art. slow growing tumors arising from the connective tissue e!c 
ments oi the cord Thej are iisualh lound npar the lower end of the coid 
Thej are smooth and encapsulated and ma\ be mistaken for evsts or foi hvdro 
tele of the cord Thej mav undergo saicomatous degeneration 

Dermoid cysts are relative}} frequent among tumors of the cord and are 
usua\l> found in the inguinal region 

Sarcomas of various tjpes comprise most of the malignant turnon and arc 
more trequenth cncounteif d than am other tvpe of tumor m the lower portion 
of the cord Thev arise m manj Jnstances from fibromas 



718 


UROLOGICAL SURGERY 


Diagnosis. — Tumors of the cord do not present anj'' characteristic symptoms. 
Those arising in the inguinal area are usually dermoids or lipomas and are with 
rare exceptions benign. They are usually recognized at operation for an ac- 
companying or suspected hernia. 

Tumors in the scrotal portion of the cord are often diagnosed as cysts, 
hydrocele of the cord or spermatocele. The possibility of malignancy should 
always be borne in mind because of the relative frequency of malignant tumors. 
A mass that is at all fixed to the cord, testicle or scrotum should arouse suspicion. 
In doubtful cases the mass should be removed and examined microscopicallJ^ 



Pig 585 — Tumor of the spermatic cord (Horsley Annals of Surgery, January, 1925 ) 


O 1. 



i 



Pig 58C — Section of tumor (Fig 585). (Horsley Annals of Surgery, January, 1925 ) 

Treatment. — Treatment for all tumors of the cord is excision. Simple 
enucleation is satisfactory for benign tumors. When tlie tumor is malignant 
there should be the same radical treatment as for tumors of the testicle. It 
should be remembered that the lympliatic drainage of the cord passes like that 
of tlie testicle to tlie l3Tnph glands near the abdominal aorta. 

TORSION OF THE SPERMATIC CORD 

Torsion of the spermatic cord, often .spoken of as torsion of the testicle, is 
usually a disease of adolescent bo\'s and young men, though eases have been re- 
ported at all ages. Torsion is believed to occur only when there is some con- 
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genital abnormality ICc\Ci states tliat torsion is found onb in the congemtalb 
ectopic testicle Tlio predisposing onuses nre a long mcsorchuun, absence of tlic 
mesorchuim, a roomj tunica \aguialis nith nbnoninJ ittochment of the common 
mesentfrj and yesscls to the testis nml globus minor so that the testis is at 
tached hj a narrow stalk rather than n broad bind There mas occm torsion 
m the undescendod as well as in the eompHclj descended testis The immediate 
cause IS usualli some \iolcm exercise A patient who came under nu obsori i 
tion had a torsion of lus right testicle while engaging m athletic actnitics at 
camp and two ^ears later the other coni became twisted while pricticing with 
the track team at college Torsion has oecnried while the patient i.as asleep 




■ .'V 



The cord maj be twisted from one half to two or more complete turns 
AVith rare exceptions the torsion occurs nithia the tuuita \agmahs with the 
chreebon ot the twist toward the midlme of the body (Fig 5b7) 

The tunic i yaginahs contains a moderate amount of blood tinged fluid 
Below the twist of the cord the tcilidc and epididymis ate sy ollen and in 
dunted and tart m color from a purplish red to black, accoidin? to the degipc 
ot torsvoa and the tune that has elapsed since its occurrence 

Diagnosis —Torsion of the undeseendid testicle is mo,t frequentl> con 
fused with strangulated hemn The absence of the festieie from the scrotum 
IS the most important differentiating point at first As the ease progresses the 
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pain and shock from torsion will subside, while in strangulated hernia thej' 
become worse Furthermore, progressive vomiting and other signs of intestinal 
obstruction are not found in cases of torsion. When the testicle is in the scro- 
tum, torsion must be differentiated from acute epididymitis or orchitis. The 
pain in torsion comes on suddenly and is immediately quite severe, often ac- 
companied by nausea and some degree of shock. The involved side of the 
scrotum rapidly swells and the leg on the affected side is often flexed. There 
is usually a history of some muscular effort or a sudden movement of the body. 
After a few hours the pain begins to subside but tenderness persists and the 
swelling increases. The scrotum becomes red and edematous. In acute inflam- 
mation of the epididymis or testicle, the pain and swelling come on more grad- 



Fig’. 588 — ^^lethod of fixing loose testicle to the scrotum to prevent torsion of the spermatic cord 

uaUv, and are progressive There is no .shock, nausea is rare and lliere is a Jus- 
toiy or evidence of urethral infection, recent urethral instrumentation or, more 
rarely, respiratory infection. Swelling is not so rapid as in torsion and fre- 
quently the swollen, tender epididymis can be differentiated from the testicle. 
When the diagnosis is in doubt the testicle should be explored. Drainage is 
very good treatment for acute epidid3Tnitis and the early correction of a torsion 
vdll occasionally save a testicle. 

lilild degrees of torsion are occasionallj'- encountered. There is neute pain 
and sometimes nausea but untwisting takes place .spontaneously or is ac- 
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complishcd bj nninpulatiou of the testicle Iicforc swelling lias ocemred to an> 
CTlcnt OccasioinlK in recurrent cases the patient Icains to untwist the tcstieic 
himself Such eases nin\ be confused with toision of the Indatid of 'Morgagni 
in which the s\inptoius arc similar to those of torsion of the cord though less 
SCI ere Jlost of the cases rciiortecl base oceiirrcd at a soincwliat soungcr age 
Tiio majoriti haie been between S and Ifi sears old 1 licrc is leu little swell 
mg, the testicle is tender and often the Indatid nu\ be jialjuted as a pea sized 
tender bode bolween the head of the cpididinns and the upper pole of the 
testicle 

Treatment — Operation is indicated in all cises lien the nijurj is recog 
nized earl) or when the torsion is of slight degree, the cord should be untwisted 
and the testicle sutured to the bottom of 1b< scrotum <1 ig ')S8) Atropln ot 
the testicle ma\ occur but is rireh eomphlc and some semblance of a testicle 
IS preferred In tlic patient to none at ill If tbc torsion has cvisted scicial liours 
and there is no cMdcncc of rclnrii of circnlatioii to the cpiduhmis and testicle 
"lien the torsion is rehc\cd orcluectonn should lie done 

^Mien the torsion Ins been rehcied In external ni inipnlalion operation to 
the testicle to tbc scrotum should be urged lleenrrcncc is probible and the 
testicle is apt to be dcstro\cd eienlnalli citlitr In atropln or In complete 
strangulation at a subsequent attack 

When operating upon one testicle fot torsion the ollioi slioiild ho sutured 
to the scrotum The predisposing cause of torsion is often bilateral and torsion 
of both cords occasionalls ocems When there is torsion in an nndoscondod 
testicle immediate orchicotomj is indicated 


VARICOCELE 


Varicose scins of the spcimatic cord often occui m adolescent bojs and 
joung men Thej are most frequcntlj seen In the plnsician because the patient 
notices an unnatural condition or because he imagines oi tears some disturbance 
of the sexual function 


At times the patient complains of a hca\) dragging sensation oi pain in 
^ e testicle or cord Usuallj reassurance, sexual Ingiene and the application 
a well fitting suspensory bandage will correct the trouble In eases with 
persistent pam or excessue enlargement of the xcins with redundant scrotum, 
operation is indicated Operation should not be expected to relie\e neurotic 
manifestations, which at times are made worse 

Neuralgia of the testicle maj be accompanied b) xaricocele and while the 
jiricose xeins, if excessive, should be removed, the neuralgic pam will not 
^ irajs be relieved Certain industrial organizations and the mihtarv seivice 
pquire excision of varicose veins of the cord before the individual mav be em 
Piojed or enlisted 


he^ authors advocate exposure of the spermatic cord through an incision 
ginning just above the external inguinal ring and extending on to the up 
r portion of the scrotum The veins are less tortuous in this area and those 
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to be excised may be isolated more easily. However, the cord must be pulled 
upward and the more tortuous area exposed for ligation below; this appears 
to traumatize the cord. 

A preferable incision is through the less vascular median raphe from the 
penis doAvnward, or excision of a portion of the redundant scrotum (Pig. 589). 
In either case the cord is easily exposed from the upper part of the scrotum to 
the testicle. The fascial coverings are incised and all bleeding points arc ligated. 
The fascia covering the cord should not be separated by blunt dissection (Fig. 
590). Small torn blood vessels may be temporarily occluded by torsion and 
healing delayed by second-ary bleeding. The redundant scrotum when not too 
excessive will graduallj'’ recontraet after the testicle is held up bj'- ligation of 



Fig-. 589 — Line of inci.sion for excf.sion of redundant fcciotum 

the tortuous vessels and shortening of the cord This process is veiy slow and, 
in cases where the scrotum is greatly enlarged, excision of the excess gives the 
patient immediate impression of support which is very helpful, especial ij'’ in the 
neurotic type of individual. 

If the scrotum is to be resected, it is caught with an Allis forceps in the 
median raphe at about the .iunctioii of its upper and middle thirds and also at 
the junction of its middle and posterior thirds. The scrotum is lifted up and 
the redundant portion is cut away with .sci.ssors while making tension upon 
it (Fi". 5S9). The bleeding vessels are quickly caught with hemostats. Fvery 
bleeding point must be clamped. After complete hemo.stasis has been .secured 





Fiff 592 — A section of tlie veins lias been excisecl and tlio stumps are tied toRctlier 



Fi(j 593 The fascial coierlnps of tlie cor*l arc sutured around a small rubber tissue drain 
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(he chimps, (he icssds arc tial lullt Bac p)iw eUg::) Tic > srrrosD sons 
mer the cord arc esposed h( incisinff the lastn alone; the cold (nd the (as 
defereus, together (dth the spcmialic aitcrj, is freeb dolnercd into the (\ound 
The sperraatle irterj is identified if possible Jf this can be done the spcrnntie 
orterj, with one or t((i> 'eins, ami the ns deferens aic gentb Misled and 
separated from tl.e rest of the dilalcil (eiiis (Fiir 191), hut if it is impossible the 
largest nricosc teiiis arc freed and about two inches arc lemoecd aftcl donW) 
ligating with catgut the upper and lower portions of the leins If the spermatic 
artcr,) °eaii be recognized and isohleil along witli tbo (as deferens and a fe(v 



Hfc 594 —TJif «iil)cufaneoin of ll>e «crotam Is closed plain citcut. Tiie optration i« 

completed bj suturing the sWn %tth wattress sutures of 0 chromic catgut 


teins, the oth^r ^eins ina% be safelj lemotctl affei tJ cm Mitu cifgut 

close to the testicle belo^s and at tbt uppet portion of the scrotum Tt best 
to put tut) hpaturcs on each end to avoid tlie poisibihU of the Iviture’s slipnmK 
The ends of one set of IigaUnes on each stump ire left Jong After evcising the 
mlenenmg segment of veins the stumps me tied together bj the long ends of 
tJic ligatures (Fig '>92) 

IWiai m dmbt it a raiici belter to labc out too few (elns fban loo roanj 
The shortenms of the cord ptodHCcd bj. remoiing a segment of (ems and ap 
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proximating the stumps, and resection of the redundant portion of the sci'otum 
when necessary, will give such support to the testicle and structures of the cord 
tliat extreme, radical procedures in removal of the veins from tlie cord are not 
indicated. It is highly important to avoid injury to the spermatic artery. It 
is the principal source of blood supply to the testicle. Extensive excision of 
the veins may cause secondary’- hydrocele. Some surgeons complete the opera- 
tion by everting the tunica vaginalis and suturing it behind the testicle. This 
is not necessary if sufficient veins have been left for an adequate return blood 
flow. 

After carefully securing all bleeding points and tying them with plain 
catgut the fascial coverings of the cord arc approximated with a few interrupted 
sutures of plain catgut. The wound in the scrotum is closed with a continuous 
mattress suture of 0 chromic catgut (Pigs. 593 and 594). A small rubber tissue 
drain may be placed through the lower angle of the wound, to be left forty-eight 
hours to prevent eeehymosis or hematoma. This is rarely necessary if the ex- 
posure has been made carefully by sharp dissection and all bleeding points have 
been ligated. A light dressing and a snug scrotal support should be applied. 
The application of an ice bag for a few houi’S promotes contraction of the .scrotal 
tissues and aids in the prevention of delayed bleeding. 

Inguinal Varicocelectomy 

Ivanissevich first advised high ligation of the internal spermatic vein for 
the surgical treatment of varicoceles. Many other surgeons have reported favor- 
able results with this operation The following technique is that used by Di'. 
Carl Bunts, of the McGuire Veterans' Hospital, Richmond, Virginia: 

An incision 6 cm long is made over the course of the inguinal canal with 
the distal extremity of the incision being over the external inguinal ring. This 
incision is carried through the skin and .subcutaneous tissue dov/n to the aponciu 
ro.sis of the external oblique muscle. The aponeurosis of the external oblique is 
then opened in the direction of its fibers and the spermatic cord is isolated and 
picked up. The sheath of the cord is opened in its long axis. The hulk of ibo 
veins of the spermatic cord arc i.solated, leaving two or three veins posteriorly, 
along with the vas deferens and the .spermatic arteiy (Fig. 595, /i). These c.vccss 
veins, which are not as dilated as those in the scrotum, are then stripped free 
for a distance of about 4 cm., doubly ligated and j’c.sected (Fig. 595, 7i). The 
proximal and distal stumps are tied together with the ligatures, leaving the ends 
of two of the ligatures long. 71ic two ligatures left long at the approximation 
of the stumps of the cord are thi’cadcd on a round needle and passed through 
the lower edge of the internal oblique muscle near the internal ring, emerging 
about 1 cm. apart, and tied so as to form a mattre.ss suture which serves ns 
further traction on the cord, elevating the testis to a point about 2 cm. higher 
tlian its original position in the scrotum (Fig. 59.5, C). The incision in the 
sheath of the cord is approximated with plain 0 catgut in a transverse mniinor 
as against the vertical incision (Fig. 595, 74). If a hernia is present, it is cor- 
rected by the method indicated, otherwise the aponcuiosis of the external oblique 
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is closed 'oith a continuous running suture of clironiic 0 catgut. Adequate 
patency of the external inguinal ring is assured, the subcutaneous tissues are 
approximated Avith a few interrupted sutures of plain 0 catgut and the slcin is 
closed udth interrupted sutures of fine black silk 
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SURGICAL CONDITIONS OF TUB TESTICLE AND THEIR 
TREATMENT 

Injuries, Cryptorchidism, Ectopic Testicle, Orchitis, 

Tumors, Orchiectomy 

Opcritions upon the testicle consist of plistic or corrertne piocediucs, re 
pan of injuries <lrHnn>«c of ibsctssos md oroliicitom\ 

I'lashe oper'itioiib arc often indicnlul whtn the testicle fails to dt&cctid into 
the scrotum (cnptorchitlisin) ami in rirc cases in uhich the testicle takes an 
abnormal course and descends to an unnatuial location, such as the cruroserotal 
fold or the base of the poms The leslielo must also be returned to the scrotum 
tn cases of subluxation usultins from injur\ Torsion of the spermatic cord 
when ixcognitcd soon after its octnrrtncc shouhl be corrected and the testicle 
sutured to tJic bottom ol the scrotum to preitnt rcairrtneo of the accident 

The repair of injuries usuaHs consists of ojicmng and eaacuating blood 
from a hematocele, the control of blccdmjr and m some tiscs suture of a wound 
m the tunica albuginea 

Drainage ot an abscess of the tcstielc is not often indicated ifost ihsecsses 
m the scrotum result fiom infection of the cpididimis and the testicle is not in 
lohcd luihss the abscess iias been negbeted When the testicle is miohed 
orrhicctoms is usudls uidicatcil Occasionalh m debilitated old men v wide 
incision ind diamigc aic puftricd when the uitno testicle almost ah ajs 
sloughs out 

tirchicctoms is uhIk steel in malignant elisenv of the testicle and when the 
testicle IS lubeiuilous oi has been elestrostd ha toision of the spermatic cord 
'^'ere injun, or infection Oc( isiouaJh the compressed fibiotic testicle is re 
mo\ed with a largo thick mllcd Jndrocele 

INJURIES OF THE TESTICLE 

Ihe testicle maj he dislocated from the sciotum be a direct blow, or it mav 
be injured bj a crushing or laeeiating trauma It mas be pimetnrcd, incised 
01 inpturnd purpose!' or b' aeeident Because ot the piotcettd position of the 
testicle such injuries aie unusual 

Luxation or Dislocation of the Testicle 

Luxation or dislotation of the ttsticic maj follow crushing injuries such 
as the passing of a mgon wheel acioss the pubis Falling astride a hard ob 
ject or a heas-j blow on the perineum ma' forte the testicle flora tht sciotum 
and cause it to rest beneath the skm of the thigli, at the base of the penis, m the 
T29 
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lower abdomen or perineum. Regardless of the severity of the injury the testicle 
and its blood supply often remain intact and can be replaced within the scrotum 
with ultimately satisfactory results. 

The time condition is often not immediatel}’’ recognized because of the tre- 
mendous swelling and eccliymosis of the scrotum and surrounding tissues. If 
the patient is examined early before so much local reaction has occurred, the 
absence of the testicle from the scrotum will be noticed. A painful, tender swell- 
ing at one of the areas usually occupied by the dislocated testicle and the his- 
tory of the type of injury should make the surgeon suspect that dislocation of 
the testicle has occurred. 

Treatment. — Frequently the shock resulting from additional injuries will not 
permit immediate operative treatment. A few cases have been reported in 
which the testicle was replaced by manual manipulation. When this can 
be done the scrotum should be supported and ice bags or cold compresses applied 
over the scrotum and testicle. When the testicle cannot be replaced by manual 
manipulation, operation should be resorted to as soon as circumstances will 
permit. The scrotum is opened, blood clots are evacuated and any bleeding 
areas ligated. The testicle is tlien freed from its abnormal position and re- 
placed within the scrotum, drainage is supplied and the wound closed. 

Wounds of the Testicle 

Lacerations of the testicle may result from bullet wounds or penetration by 
a sharp object. The testicle is occasionally punctured by a needle or trocar 
while tapping a hydrocele or it may be incised during the process of a .surgical 
operation. I once saw a man whose testicles had been so extensively cut ma- 
liciously that bilateral orchiectomy ivas necessary. 

In the less extensive wounds, such as those made by a needle or small trocar, 
elevation and support of the testicle are usually all that are necessary. If there 
is an extensive hematocele incision and control of the bleeding are desirable. In 
lacerations or incisions the testicle should be exposed and the tunica albuginea 
carefully sutured. If the extrusion of tissue from the testicle interferes with 
approximation of the edges of the tunica the extruded tissue should be trimmed 
away with a sharp knife. When suppuration occurs in the testicle following 
injurj^ orchiectomy should be done 

CRYPTORCHIDISM 

In a small percentage of males one or both of the testicles never descend 
normally into the scrotum. In such cases the testicle remains either in the ab- 
domen or in the inguinal canal, or, having passed from the inguinal canal, re- 
mains in the upper part of the scrotum. It may be deflected beneath the skin 
of the inguinal area or to some more distant part, as the perineum, the base 
of the penis, or Scarpa’s triangle. When the testicle fakes an abnormal course 
and settles in a distant area, it is termed an ectopic testicle. This condition is 
very rare and the treatment consists of a surgical operation to free the testicle 
and place it in the scrotum. 
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Nondcsccnt or incomplete descent of tlie tcstick is quite freqiicntl\ noted 
at buth Tivc c\act lucidawe li not dcfinitoh iHiam "W Jobnbon 

fmmd tlmt one or both lostmlcs his not descended in 544 of 31,609 (3 72 per 
tent) of bo\s c\imintd between the igesof 7 and 17 leai-s Of this gioup the 
testicles dLscended nithout trcitment in 300 dunn?: the seven scir period thut 
this stiidv nulndcd Bclwcen the mes ot U and 13 the testes descended spon 
tancoush in 174 bo^s The evacl incidence of nomnl descent before piibcrtj 
in this group could not be detennintd, s»incc no follow up e\anumtion was made 
m G3 instances, and 15T were lost b> removal from the communitj Keves 
nodifed Cokv with the statement tbit nomh scent piisMs up to piibcrtv ni one in 
thirtv and stated tint it was found in less fhm 1 p<r cent of Vrrn' iccuuts 
during const! iption 

The cause oi causes of faiUuc of the testicle to dtsttiid into the scrotum 
liefojc butli invc nivn been dcbuilch dcttiiunud The anomah ser ins to result 
from botii biolo,.icsl and nioclnuK d distuibaucc*' It is well rccogmred that in 
mans instances tcstiths psitK iKsccudcd, ot of the w indcnng tv pc, reach the 
hoUom of the ssrolum and iciuuu thcic at iwibcilv I urthcnuoic, the sdmm 
istntion of ^'011 idotiopit lioniiones will in a fan ptiri.jitiffc of cases eansc do 
scent of testicles rcl lined m the inguinal caml or iippei part of the scrotum 
TJitre Knnins i group of pditnfs who icspond iicidiei to the stimuhtini? ef 
f<tt ot lionnoius nijectvd iioi tboxe ippeiring nonnallv it tiic lime of piibeitv 
The testicle msv be prc\cnt<d ftoin cntcting the sciolnni bocau&e of obHructivc 
faciois siicli is idhesions fibi ous hinds and ihnoiniil attiehment of the 
e,ubernacnlum tts>tis 

Pathology^ — It is generalK conceded that verj little if anj, pathologic 
(hmf,c t lUes place in the undcsccndcd testicle befoio piibcrtv D IV Mae 
CoIIuin essninied the scmt-ii of 22 men who bad been openttd upon for unde 
scendsd testes duung ebildbood AUhonsb the sperm count was not as high ss 
the noiniii avenge, b2 per tent were fertile PoHowing pubertv development 
IS retarded and there is tbukemn, of the tunic i ilbiiginca snd the basement 
mcmbi lilt ot tlir tubules The testicle is not so firm as the normal Spermato 
genesis is dtfieicnt or ibscnl It bas been tatimatcd tliat spermatogenesis per 
sists io some extent m about 10 per cent of imdtsccndetl testicles Carl Jloore 
b Is demonstrated tliat when the trsticJes ot aiimials are placed in the peritoneal 
cavit) or inguinal canal, degenerative changes occur m the gtrmiml cells When 
thev lie placed in tJie strotum again, the girmuial epithelial cells \rc restored 
to normal appeanncp and the animal is fertile The establishment of 
spiiniatogenosis in the adult cnptorchid fwUowmg orchiopcay is doubtful 
Some surgeons aduse removal of the undescended testicle when encountered 
111 the adult Tor pvjoinc reasons and the pcobabk advantage of the tostitle in 
the production of androgenic hormone orchiopexj is a better procedure 

The processus vagmabs docs not becomo ohhieraltd above an undcseended 
ttstiUe tonsequentb, hernia is not an unusual complication of crj ptorelndism 
It IS piubaUlc that the descent of tcstiiles late in childhood u, often a predisposing 
cauxt of Itonuas m latti life 
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lower abdomen or perineum. Regardless of the severity of the injury the testicle 
and its blood supply often remain intact and can be replaced within the scrotum 
with ultimately satisfactory results. 

The true condition is often not immediately recognized because of the tre- 
mendous swelling 'and eechymosis of the scrotum and surrounding tissues. If 
the patient is examined earlj'’ before so much local reaction has occurred, the 
absence of the testicle from the scrotum vdll be noticed. A painful, tender swell- 
ing at one of the areas usually occupied by the dislocated testicle and the his- 
tory of the type of injury should make the surgeon suspect that dislocation of 
the testicle has occurred. 

Treatment. — ^Frequently the shock resulting from additional injuries will not 
permit immediate operative treatment. A few cases have been reported in 
which the testicle was replaced by manual manipulation. AVhen this can 
be done the scrotum should be supported and ice bags or cold compresses applied 
over the scrotum and testicle. When the testicle cannot be replaced by manual 
manipulation, operation should be resorted to as soon as circumstances will 
permit. The scrotum is opened, blood clots are evacuated and anj’^ bleeding 
areas ligated. The testicle is then freed from its abnormal position and re- 
placed within the scrotum, drainage is supplied and the wound closed. 

Wounds of the Testicle 

Lacerations of the testicle may result from bullet wounds or penetration by 
a sharp object. The testicle is oecasionallj'' punctured by a needle or trocar 
while tapping a hydrocele or it may be incised during the process of a .surgical 
operation. I once saw a man whose testicles had been so extensively cut ma- 
liciously that bilateral orchiectomy was necessary. 

In the less extensive wounds, such as those made by a needle or small trocar, 
elevation and support of the testicle are I’sually all that are necessary. If there 
is an extensive hematocele incision and control of the bleeding are desirable. In 
lacerations or incisions the testicle should be exposed and the tunica albuginea 
carefully sutured. If the exti’usion of tissue from the testicle interferes with 
approximation of the edges of the tunica the extruded tissue should be trimmed 
away with a sharp Imife When suppuration occurs in the testicle following 
injury orchiectomy should be done 

CRYPTORCHIDISM 

In a small percentage of males one or both of the testicles never descend 
normally into the scrotum. In such cases the testicle remains either in the ab- 
domen or in the inguinal canal, or, having passed from the inguinal canal, re- 
mains in the upper part of the scrotum. It may be deflected beneath the skin 
of the inguinal area or to some more distant part, as the perineum, the base 
of the penis, or Scarpa’s triangle. When the testicle takes an abnormal course 
and settles in a distant area, it is termed an ectopic testicle. This condition is 
very rare and the treatment consists of a surgical operation to free the testicle 
and place it in the scrotum. 
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transplanted tostjs and the control tc^is in the serohini The s'lnic e\pciimcnt 
in adnit dogs showed degeneration of the fjerniiml cpithcliunx in the tnns 
planted testicle It seems, therefort, logical to assume tint the testicle uill 
develop normall\ if it descends oi is placed in the scrotum at ans time before 
pubertj Other faetoi-s such as psatluc disturhantc of tlie tluld because of an 
unnatural condition, tlie danger of trauma or hernia, ind anxicta of the par 
cnls, often make it dcsiralilc tint treatment he instituted somewhat eirlier 
Irom seaen to nine leal's of age is a \cr\ satistactora period The child is old 
enough to be casih eonlrolled, and if opciation is neccssars the tissues are 
sufficientlv dciclopcd to permit surfrn al correction uithoiit difficiilti 

Mcdtial Trealwent — Gonadoliopie siih^'lanccs arc contained in extracts 
from the anterior lobe of the pitiiitan gland and fiom the urine dunng preg 
nanci The admmistrition of this hoimonc in sufficient ijuantitj will cause 
tlie testicles to descend in some eases ind wiU fit<iucutlj cause premature de 
iclopmcnt of the cxtcnial genitals The preparations usnallj used m the treat 
ment of cnptorcludism arc the nntenor pilmtan like hormone derned from 
the urine of pregnant aninida The portcnlngc of successful icsults obtained 
from this method of treatment \ irics considcrahl) in tlie reports of different 
investigators In a |,roup of cases collected !>> Thompson and lUekel there 
were 860 undosconded testes in 079 patients, 281 hihteral and 299 unihtcial 
Fue hundred twtntv four, or Cl per cent, of the te^tichs in this gioup descended 
while the hormone was b<.iug administered In then ossn senes of 38 patients 
witli 50 undcscendod tcstiths, onlj 20 per cent of tin testicles descended as a 
result of hormone therapv Gcmtal growth was produced m 17 of 31 patients 
treated for i prolonged period Thci call attention to the frequency of the mi 
grator} tape of lesticies and those which tan ht manipulated into the sciotum 
These will descend pcrmanentlj without treatment U pubcrti These autliors 
lound in eleven patients operated upon ainioniicd factors, such as adhesions 
fibrous bands and ibuormal direction of the peritoneal process, whicJi pieiented 
descent of the testicle 

The method of treatment with gonadotropic hormone does not seem to be 
serj well standardized, partitiilarh as to the size of the dose and the fiequem j 
of administration Tieatmcnl npoitcd varies from 100 rat units three times a 
week to 250 rat units a dav This, together with the selection of cases, certamlj 
has some influence on the results obtained A careful cvammation of different 
reports shows that m most of the saecessfiil cases descent has occuried within 
about two mont)is Thr re docs not seem to be an\ advantage m prolonged 
periods of treatment nor of repeated attempts to effect descent of the testides 
bv the administration of hormones Eisenstaedt and his associates have ob-^erved 
degcncrahvt changes m testicles trcited vnth large amounts more than 6000 
units of anterior jntuilarv like substances, and new able to reproduce these 
changes in vonng .mimajs bv large doses of the hormones No such changes 
were noted in the testicles of children reccninj, less than 4,000 units It was 
tbeir opinion that adhesions about the testicle were more pronounced m all 
cases so treated than m patients who were operated upon without prehmmarj 
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Torsion of the spermatic cord is believed to be caused, at least in part, b.y 
abnormal or incomplete descent of the testicle. A roomy tunica vaginalis and 
limited attachment of the testicle to the bottom of the scrotum iiermit torsion 
to occur. 

Undescended testicles are subject to the same diseases that are found in 
normal testicles. Epididj'^mitis or orchitis must be differentiated from inguinal 
adenitis. Any evidence of suppuration is an indication for orchiectomy be- 
cause of the danger of peritoneal involvement. Torsion of the cord witli tlie 
testicle in the inguinal canal simulates in some respects strangulated inguinal 
hernia. Immediate orchiectomy is indicated Tumor of the testicle is believed 
to occur in a larger percentage of undescended testicles than in those normally 
descended. Of 245 cases of tumor reported b}’^ Dean, 35 were in undescended 
testicles. Most of them were retained within the abdomen. 

Treatment. — Both medical and surgical measures arc used in the treatment 
of eiyptorchidism. The purpose of treatment is to cause the testicle to descend 
or to place it in the bottom of the scrotum, and occasionally when this cannot 
be accomplished to remove the testicle and when considered desirable for psj’’cliic 
reasons to place in the scrotum an artificial testicle made of some noniiritating 
material. It is desirable that the testicle be placed in the scrotum so that it 
will develop normally, and to minimize the danger of trauma, malignant disease, 
hernia, and torsion of the cord. There is also at times some psyehie disturbance 
because of the absence of the testicle from its normal location. 

There remains some difference of opinion as to the appropriate time to begin 
treatment. McKenna states that it is generally agreed that the testicle that has 
not descended within the first twelve months after birth will not descend of its 
own accord. Johnson, previously quoted, found an incidence of 1.72 per cent 
cryptorchidism in 31,609 boys and observed normal descent in more than half 
of these. Descent occurred in the largest percentage of cases at the time of pu- 
berty. It is impossible to reconcile the wide variation in these statements. Per- 
haps a difference of opinion in what constitutes an ectopic testicle is to some 
extent responsible. In many eases the testicle is at one time in the canal and 
at another in the scrotum, and it is not unusual to find the testicles of small 
children near the top of the scrotum. In both of these groups eventual descent 
may be expected. A Negro boj'^ was referred from the out-patient department 
of the Medical College of Virginia to the hospital for operation. To our sur- 
prise, on examining him in the hospital, the testicle for which operation had 
been requested was in the scrotum and the opposite testicle had receded into 
the inguinal canal. 

Treatment should depend upon a very careful histoiy and examination, 
and when practical a reasonable period of observation. There is no necessity 
of instituting treatment in early childhood unless evidence of endocrine dis- 
turbance or a complicating hernia requires it. There is no clinical or experi- 
mental evidence to indicate that there is any deterioration of the retained 
testicle until after puberty. Wangensteen transplanted one testicle to the 
peritoneal cavity in a series of pups and no difference was noted between the 
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angle of the ^^ountl into the sciotiim, broTking Tdhc‘?ioiis ’ind dilating the scro 
turn The cu\itj is packed hghth with dr\ until dissection of the testicle 

and coni has hccn Lompktcd Tlie K«bcnnciiliiin is identified and duidod near 
the tLStidc, Icaiing enough tissue to pennit sutuics to be placed cither for fiva 
lion 01 traction The cremaster mwsele and faiA-ia me divided, and tUc spermatK 
cord and the sac ol peritoneum whith contains the testicle arc dissected out up to 
the general peiitoneal c ivitj The ptiilont il sac is then opened and divided just 
above the tcstule at a light .\ngk to the cold TUc peritoneum above the testicle 
IS separated fiom the cord verj caiefidlj, and the upper portion is sutured or 
ligated at the entrance to the general peritoneal cavitj as m closing the neck of 
a hcrmal sat Tiic lov tr pouch of the peritoneum is dissected from the cord and 
IS sutured over the testicle loosclj with a purse string suture The removal of 
tliL peritoneal sie adds tonsuleraWc kiigth to the cord Gentle traction on the 
cord with the peritoneum removed will demonstrate hands of adhesions that in 
terfere with normal descent of the testicle These bands arc connective tissue 
and can be cut with scissors or loni with foiotps Extreme caie must be taken 
1)1 the dssscclion TJit hlood vessels ait vtrj small and easilj tom There 
IS not oulv dangci of dislutlnng the hlood suppl> of the tostide, but hcmoiihoge 
into tlic tissues of the cord intei feres considtrablj with the dissection The cord 
IS so dissctttd th it onlv the blood vessels and the \as arc left When this tlissec 
tion IS completed the tcstick will usuallj leaeh the bottom of the seiotum with 
out tension If it docs not, the cord mav he further lengthened hj finger disset 
tion m the uppei angle of the wound, separating the vas d( fercus and spermatic 
vessels froni the posterior lavcr of the pcntoncum TJie distance to be trauisod 
b> the cord can be shortened when neeissarj bv dividing the transicrsalis fascia 
to the pubis, stripping the spermatic vessels from tlie peritoneum and bringing 
the testicle down behind the epigastric arterj and vein as suggested bj Wolfer 
When tlie testicle is read> to be placed in the scrotum, a mattress suture of 
coarse silk or silkworm gut is passed through the stump of the gubernaeuUim 
Both ends of this suture are threaded through a large straight needle which is 
thrust through the most dependent portion of the scrotum Traction is made on 
the suture, pulling the teslrtlc to the bottom of the scrotum One end of the 
sutme IS then removed from the needle and the needle is passed througJi the 
skiu of the thigh at a point opposite the lower part of the sirotum The ends 
of the sutiiie UD then tied together, appioximating the scrotum to the thigh and 
inchoiing the testicle to tlie bottom of the seiotum Tlie purpose of the sutui o is 
merch to hold the testicle in plate while healing occurs If the testicle docs 
not quite reach the bottom of the scrotum or if there is tension on the cord, 
luntmuous elastic traction on the testicle is helplul in graduallj kngthcnmg 
the- cord and preventing late retraction of the testicle When traction is to be 
used the ends of the sutui e that has been placed in the gubemaculum and passed 
through the bottom of the berotum are removed, from the needle and tied to 
gether The loop thus formed is attached to a thm rubber band winch is fastened 
to tbi thigh uith adhesive under slight tension (Fig 50 G) The band must be 
\ aUied and adjusted from time to time to maintain an even and continuous 
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hormone treatment. Other objections offered to the prolonged administration 
of the hormone are the possible effect on closure of the epiphyses and skeletal 
growth and premature development of the external genitalia. It is evident that 
the administration of the anterior pituitary-like hormone has a very definite 
place in the treatment of undeseended testicles. It should not be administered 
to very young children, certainly not before the fourth or fifth year, and should 
be discontinued if there is evidence of inci’eased growth, except in eases of 
Prohlieh’s syndrome or when the genitals are abnormally small. If the admin- 
istration of 2500 to 3000 units over a period of six or eight weeks does not cause 
definite evidence of descent, there is little probability that success will be ob- 
tained by this method. The hormone treatment is contraindicated in patients 
past puberty and in those cases complicated by hernia. 

Surgical Treatment . — Surgical treatment is indicated in complicated cases 
when other methods fail or their administration is impractical, and when the 
patient has passed the age of puberty. The purpose of all operations advised 
for the treatment of undeseended testicles is to lengthen the spermatic cord 
sufficiently without injuring its blood suppty to permit the testicle to be placed 
and retained in the bottom of the scrotum. The principles of the Bevan opera- 
tion of freeing the spennatie cord from its fascial and peritoneal coverings and 
dividing adhesions which bind the vas deferens and blood vessels of the cord 
are generally applied. A purse-string suture at the neck of the scrotum is also 
advocated by Bevan to prevent the testicle from slipping back into the inguinal 
canal. Although the testicle may be placed in the scrotum without tension and 
the neck of the scrotum sutured snugly around the cord, there is a tendency for 
retraction to occur, and in many cases the testicle is found later to occupy the 
upper part of the scrotum or even to have retracted into the inguinal canal. To 
overcome this tendency to recurrence, the testicle may be attached to the tliigh 
or to a splint until it has become permanently fixed in place. If the spermatic 
vessels are divided to add length to the eoi’d, the arteiw accompanying the vas 
deferens proves insufficient and the testicle atrophies Occasionally there is 
some difficulty in obtaining sufficient length of the cord, but with careful dis- 
section this can usually be accomplished even when the testicle is retained in 
the peritoneal cavity. If the testicle cannot be brought to the bottom of the 
scrotum, it should be placed as low as possible and slight clastic traction applied 
If necessary a second operation may be done several months later. The testicle 
should be removed only when diseased or because of torsion of the cord. 

Operative Technique — An incision is made parallel to and about an inch 
above Poupai’t’s ligament in the same manner as when operating for the repair 
of an inguinal hernia. The aponeurosis of the external oblique muscle is 
opened near the internal inguinal ring and split in the direction of its fibers 
through the external ring. Care should be taken to avoid small nerve trunks 
that run beneath the aponeurosis The testicle is usually found in the canal or 
at the external ring, firmly fixed by its coverings and the gubernaculum. At this 
stage of the operation it is well to make a pouch in the vacant scrotum. This 
is done by inserting first one index finger, and then both, ihrough the lower 
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m"uinal licriMa The aponeurosis of the cxlcrinl ohlupic is elosed iiltli a con 
timious suture of No 1 cliroiuic oatRUt aiirt the skin uitli a contimions suture of 
fine chromic latgut or silK 

Torek’s mcthoil of oreliiilo|ie\s is somcwlnl mote tiilimis nn! time coiisum 
me. hut the lili usnils aie usuille im.ri s ilisliictiin The loul is kiiRlhciicil 
and the heriiii rep lire, 1 is in the IXs in opii itiim k\he„ the tcstieli ran be 
broueht iloun to its iioiiiiil piisitmii, an iiieisum al«ut U/. inches loiuR is iiuilc 
ilouii to the fisen lita on the iiiiiir siirlaoo of tlic llimh olilnnicli from abuse 
cloiimnril ni,l niuarik anil it a [lonit ulieic tin lisinie uill lie uitlioiit iiniliii 
tnctioii The fiii-ir. sre nisirleil into th, siiotinii tiiim the iliRiliinl ssoiiml to 
stutih the siiotinii ami pupir, i poikil to rieeiii the tistiele \il nieision 



Fiff 59" — Torek « of orchidopexy Th« hernia sac has been remoked anti the stuniP 

liiratea The cord has been freed of adhesions until the testicle can be brought into the scrotum 
The scrotum has been prepared and Incisions are made Jn the sfrolutn and akin of the thigh 
preparatory to suturing the testicle to the fascia Jata Insert shows method of suturing posterior 
edge of scrotal wound to that of thigh so that skin margin will turn out 


nboiit li/> mtlies long is nndc m the lower outer portion of the scrotum extend 
mg into the catitt The posterior etlge of the serotnl •wound is then sutured to 
llie margin ol the thigh wound (Fig 597) Since this row of sutures will be 
iintcossible absorbable sutures should he used The ttsticlt is biought down 
into the scrotum ^Fig 598) and sutured to the fascia lata b\ two or three No 1 
chromic citgut suturts which go through the tunic-i albu<,inoa (Fjg 598 A) 
The iiuonor edge of the scrotal wound is sutured to the lower edge of the wound 
in the thigh so eotering the testicle (Fig 599) In order to present undue tne 
non on the wound, jt is well to fasten the thighs togothei for a few di%s The 
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tension. It is well to place two sutures from the gubernaeulum tlirougli the 
scrotum, leaving one unattached to be used if the first suture cuts tlirough the 
tissues. This method of traction has been advocated in principle b^^ Hugh Cabot. 
When there is tension on the cord I have found the Torek operation more 
satisfactory. 



Pig. 590 — Elastic traction applied to hold the testicle down following the Bevan operiAion 
for undescended testicle A heavy silkworm-gut suture is taken in the gubemaculum and both 
ends of tlie suture are threaded in one needle and carried through the most dependent portion 
of the scrotum. The ends of the suture are tied together through a rubber band which is dra\Mi 
slightly taut and fastened to the thigh with adhesive. Continuous elastic traction Is maintained 
for about three weeks An accessory suture is placed, to be used if the first suture pulls out 

When the testicle has been disposed of, a purse-string suture is taken 
through the subcutaneous tissue at the top of the scrotum and tied lightly so as 
not to compress the circulation of the cord. The wound is closed by suturing 
the conjoined tendon to Poupart’s ligament over the cord with interrupted 
sutures of No. 1 chromic catgut as advocated by Ferguson in the treatment of 
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Fig 599 — Th" -intfnoT lip of th*- crotal \tpunil his tHpri autiJr«rJ to tint o/ ttn. tliitli 
s«curply co'errng Ihr festWe Closure o the dbdoinina) wound completes the operation. Th" 
UsU-Sp n eparated from tJie thigti three or four months later 
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Fig 598 — Forceps inserted through the sciotal wound grasp the gubeinaculum 
testicle in place Inset A shows interrupted suture, fixing tunica albuginea to lascia lata &o 
surgeons, foi fear of injui mg the testicle, prefer to suture the gubcrnaculuin to the fascia laia 



suRucM ro\wno\s oi tfstkij 

cold toinid tlic testicle until siiffluMit cvposmc is olit iinod to flee the testicle 
Jf It IS held 111 pi u c In the Kulic rn » itlnin this is dii idi d, Im iiis snflii lent sniinp 
null nlmli to welwl the testiilc With the Icstitle mid cold entiich fite the 
lislKlo IS itnclicd to the holUim ot the snotum nnd tlic opentum is eoroplctcd 
as doscnbfcl foi undLsccuflcd tcstick 


ORCHITIS 

Infection oi the testicle max ntenr nj» i complmtion of cpidid\mitis or as 
a result of ss^-tcimc infection Cxwes am reportid os roiuplieitjons o! almost 
all ol tiie infeUioUb dibcnsca and pirtituhiK of tsphoul te\ei» smallpox and 
mumps As a tomplication of these diseases the testicle docs not sjuppunle ami 
consequent^ is rarelj submitted to burgioil treatment Ballengcr and Elder 
base adsised multiple mnsions tbrooeb the turner allnn^mea for the tcUet of 
teu'-ion lu the orchitis of mumps, and report esses nith normal «pcrmstog:cne,is 
following this optntioji Multiple pmittuit of the tcstick snd cpuluhmis ha\ 
been done for the ssmt pmposo Cortisone is lecomrueiuhd for ouhitis ot 
mump‘5 

Suppurative Orchius 

Suppuratue oichitis mas compliestc acute cpidnUmitis tollowms mstrii 
mentation or introduction of a cathvtei oi as a le uU of psoireiuc jnfctlion of 
the pTOstatfc and swmnsl seaiclcs Infection ot tlio testicle does not oectu «> 
gonorrheal mvohement of the epididimis Onlnlis also aiiscs is n metistatm 
disease from such septic foci as furunculosis nnd ostcomiehiis ind otcasionnlh 
when no defimti predisposing cause can W determined Kejes ‘tites tbit those 
cases of sccondan msoUement of the cpididsinis sie alnijs infected hj the 
colon group of organisms 

It IS usuillj difficult to differtnlntc suppunti'C oiclutis from icute epi 
didjmUH The historj of the rise and a knowledge ot the souicc of the lufec 


tion arc helpful Gonorrhea dorj, not miohc the testicle and metastatic in^ohe 
ment of the epulidjmis alone probabK docs not occur Epuhd^jnifjs orenmn" 
in the course ot prostiUsm or pscloucphritis is ipt to spjead to the lesUcle 
Till pun and tenderness arc iisinlh more severe than m cpidnljmitis nnd con 
stitutional svmptoms such as nausea, fever snd delirium are much more pio 
nounced The onset of pans js ofttu quite suddrn and mav radiate to the in 


gmnsl region or to the pennenra Vfhen the tnffmmxUon is tonfmed cliicflv to 
the testieU the swelling is not excessive Lc ause of the mijieldmg dnnefii of 
the tuuwv allnigmea llvdrowle is xmxmfkmt liirt there ire ufcm-i md con 
gestion of the scrotum Cessation of pun without lorrespomliug decre isc jri tht 
S! 2 G of the mflamed arei wHtaitis necrosis of the testicle 

-Tim rarii licMmeat is pallialne Tlii, iiifl imcj losliel, i, 
pone, I bv .m e<lliesi, c bandaqo I„ the „i , 

mn El'll coiisidcraUcrcIaf, later, heat seems moicd^^^^ In 

ictions stiS OBam.a,s or am, bo,,., ,« oiall, ,f 

urn™ 1" 71, .771 I” f-itonotma r 

r- he epidhlvTOis mv prevvnt exli nsmn t<i tin t<s{«h' Whin 
lop^oranoi, l.,s oecorre.1 ,he t.stKl. „„h,ee,„m, ,,„„M C 77 
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scrotum and testicle are left attached to the thigh from four to six months 
During this time the scrotum becomes permanently enlarged and the testicle 
firmlj’- fixed in the lower part of the scrotum. At the second stage of the opera- 
tion the scrotum is separated from the thigh and the testicle dissected from the 
fascia lata The wounds in the scrotum and thigh are sutured The testicle 
remains at the bottom of a well-formed scrotal sac. 

When the condition is bilateral, the operation is done in three stages. At 
the first operation one testicle is brought down and fastened to the thigh. At 
the second operation the first testicle is released from the thigh and the second 
is brought down, and finallj’’ the second testicle is released. 

ECTOPIC TESTICLE 

AVhen in the course of its descent the testicle is deflected from the normal 
course and lies outside that path the condition is known as ectopia. Tliis con- 
dition differs from cryptorchidism in that the cryptoreliid testicle lies at some 
point along the normal course of descent. 

The ectopic testicle may be (1) interstitial, lying external to tlie aponeurosis 
of the external oblique muscle; (2) genital or crural, bung in Scarpa’s triangle, 
(3) penile, lying between the base of the penis and the pubic bone, (4) trans- 
verse, when both testicles descend through the same inguinal canal; or (5) 
perineal, when the testicle is in the perineum, usually firmly attached by a band 
of tissue to the ischium. 

The cause of this anomaly is rather obscure. Tlie theory of the multiple 
attachments of the gubernaculum, the testicle being conducted toward the strong- 
est pole, is usually mentioned. Some writers believe that some obstruction at 
the entrance to the scrotum, perhaps a tight scrotal aperture, may require the 
testicle to take the course of least resistance. Tlie ectopic testicle lies between 
the superficial and deep layers of fascia. 

Diagnosis. — The presence of a small sensitive mass in one of the locations 
mentioned and the absence of the testicle in the scrotum are tlie most positive 
evidences of ectopic testicle. When atrophy of the testicle has occurred there is 
very little evidence of the anomaly and it may go unnoticed Although the 
condition is rare the possibility should be remembered and careful examination 
made in cases of undescended testicle. Tlie perineum is tlie most frequent site 
of ectopic testicle. Infection or injuiy may call attention to the condition. 

Treatment, — Operation is the only means of correcting the condition. The 
cord is usuallj'’ of sufficient length — it is only necessary to dissect the testicle 
free and transplant it to the scrotum. Tlie incision and operative technique 
vary according to the location of the testicle. An incision should be made over 
the lower portion of the inguinal canal, exposing the external ring, the enl ranee 
to the scrotum and the beginning of the ectopic portion of the cord. A pouch 
is then made in the scrotum to receive the testicle and the cavity is tighlfy packed 
with gauze as described in operation for und&sccndcd testicle By making 
gentle traction on the cord and retracting the margin of the wound it may be 
possible to liberate adhesions and draw the testicle into the wound If this can- 
not be done the lower end of the incision should be continued over the ectopic 
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These tumors ire found with slightl> {.reiUr fteq«enc> on the ri^ht side The 
mcsdencc m undcscendod testes ippcirs to be definitely ^reiter than in 
those normaHj descended Ke>es and rergnson c\prcss the belief tint this 
may result from the higher incidence of embrvonal rests in testes which nre them 
seUes tlie result of faulty embry ologic deselopment 

It IS the opinion of Ewing that malignant tumors of the testicle aie a one 
sided deielopment of *i tciolonn The main \aneties, aecoidmg to his cHssifiea 
tion arc (1) adult embryomas or teratomas, (2) cmbr\oid, teratoid or mned 
tumors and (3) embryonal malignant tumors Adult embnomas constitute 
a small group The\ are cystic, sharply circumscribed tumors separated from 
testicular tissue ba a capsule and fused with the rcte They are composed of a 
mixture representing many of the tissues that mav originate from any or all of 
the three pnman germ laaers Thei arc irregular in contour and giou slouH 
Thes mas remain entirely benign or maa dcaclop into malignant tumors after 
a long period of growth 

Teratoid, cmbryoid or miscd tumors are composed of more or less em 
brsonal structure but arranged m a much more confused manner than the tis 
sues of adult embrsorans Thea maa be of moderate or large sire, solid or castie 
Thea deaelop from the retc and arc well encapsulated The casts arc lined by 
squamous or cylindrical cells and the solid portions contain aanous ta*pes of 
embryonal tissue such as cartilage, bone, and muscle Although the tissues 
maa bo eomparatiacly adult m structure and the tumor quite benign, one tape 
of tissue usually oaergrows the others and true malignant qualities arc exhilutcd 
The tumor may be classified on microscopic evamination according to the cell 
laser that predominates 


Embrronal malignant tumors, sarcoma testis and seminoma compose the 
laigest group of tumors of the testis Thei arc rapidh growing, solid tumors 
The consistenes larics somewliat with cell structure and ago of the tumor In ad 
sauced eases central necrosis is found The cells are usually large They ma\ 
be round or polihedral with hsperchromatic nuclei and aie diffuscU distributed 
or be m wide sheets The stroma may be scant% or mas be richla mfiltratcd 
with lymphocstes This latter tape is sometimes classified as ernbr'vonal car 
cinoma with hauphoid stroma Seminoma glows moic slowh than other tiimois 


of this group and metastasizes latci It is usiialh found m the older age group 
The cells are uniform uid iisinlU arranged in unorganized masses of cords 
dnided In trabeculae of connects e tissue The cells arc sharph outlined and 
the es-toplasm is often dear The nuclei are eentralls placed and clearh out 
lined by a membrane The remaining testis tubules are not im aded 

Embrjonal adeioearcmoma « one o£ the most mtl.gnant tvpc, of tlm 
T f,Tr" “ fitiimnth the scat of licmor 

nlttim iilir K ™"'Posci1 of larjc euljonial «1K m ,itcf;nlan!spoli m the 

cells ma, be smoller and the nl.coj. less d.stmet 

“"annates 

sncic ij,e growth produces the essential fcatiucs of uterine 
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TUMOES OP THE TESTICLE' 

Tumors of the testicle represent between 3 and 4 per cent of all tumors ol 
the genitourinary S 3 ^stem and, with the possible exception of renal tumors in 
ehildljood, are the most malignant growths encountered. Benign tumors in tins 
area are extremely rare. Tumors of the testicle are essentially a disease of earlj'^ 
adult life, the average age being about 32 jmars. With few exceptions they oc- 
cur before the age of forty. These tumors are infrequent in eliildren Of 246 
admissions for tumor of the testicle at the Memorial Hospital in New York only 
7 were under 15 years of age. 



Fig' COO — Degenerated embiyoma of te&ticle following x-iay treatment No active cells could 
be found Patient well fifteen years following oichiectomy and x-ray treatment 


The etiologj’’ of these tumors is as obscure as that of otlicr maligiiaiil lumors. 
They are generall}^ recognized to be of teratoid origin A liistory of injuiy is 
frequently obtained but this is not considered to be a causative factor except that 
trauma maj^ stimulate the growth of a tumor alreadj’’ present In most cases an 
injuiy onlj’ calls attention to a tumor alread.y present In my own prac- 
tice a ph.ysician was kicked on the te.sticle by his small child (Fig 600). 
Examination disclosed a small nodule at the eenter of the right testicle The 
testicle was removed within two weeks of this discoveiy. The diagnosis was 
seminoma. X-ray treatment was given over the lymphatic drainage. The pa- 
tient has remained well now a little more than fifteen years. It is extremely for- 
tunate when the injury oeeui-s at an eaily stage of the development of the tumor. 
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ela\jcubr nodes ma> be the first eMdcnw of o\tcusit.c metast I'.is i:\tcJisions 
through the blood stream jnii imohc distmt organs TJiose most ficqucnth 
miadcd are the Kings, liter and brain 

Diagnosis— An eaiK dngiiosis is the most impoilant step in the success 
fill maingcmoiit ol tumoi of the UsUtle The patient usualh conipl uns of a 
gradual painless enlargement of the testicle In some eases the fiist knowledge 
of ane cnhrgtment of the testicle loHows a slight injure In nn onn practice 
one pilvent fiist noticed tlm enlaigemctit when kicked In a ihild tFig bOO) and 
another folloasing a slight nijurj ashile unloading a Icus bon from a Uuek 
The first patient i\ is a phisitwn nlio sought relief within a week, the second 
consulted a phiiician who tieatcd him bv external medication and a siispenson 
four weeks h^'foie adeismg a eonsuUation The disease usunllj oeeins botucen 
twentj and fortj jcai-s of age but mas he seen it an> igc It is not accom 
pamed except b> coineidence U\ pjwvia, \ir«iav> frequeuej oi a lustou of m 
feetion as is so frcquenllj found in inflimniaton disease of the cpididimis and 
testicle There is infrequentls pam or teiukmcss of the teslitle 

On cxamnntion the normal contour of the ttb'ielc is iisinlK picseiicd 
In earli cases the epididimis can bo identified, 1 iter with considei iblc enlarge 
mint It cannot be pilpated sepanhh tFig 60’) In ciih eases tin surface 
IS smooth and the j-rowth is film but not hard, latei the sui face ma\ he iiicgiihu 
and there maj be areas of fluctuation Tl c spermatic cord appears normal and 
the skm of tlic scrotum is frecU nio% ible over tlio tumor except in sen late 
cases when there nnj bo nnoheinent and nkenlion of the seiotum In late 
eases the icins of the scrotum max be quite piomincnt 

Tumor should ncecr be confused with auitc cpididimitis oicliitis or torsion 


ot tlu cord m which tlioie are sieert pun, tciKhrness teici iml usuaili Jciiko 
cjtosis, nor with tuberculosis of the testicle with the liiston, uriiian simptoms 
induration of the prostate and lesiclcs and caih iniohemcnt of the scrotum 
Hjdroccle is a iluctinnt tnmoi that trauMuits light except m long stmding cases 
with greatlj thickened sacs, Here the chromcitx of the disease ind the donga 
tion of the mass ire usuallj siiffiuint lor diCfercntiatiun ncmatordc in the 
acute form is painful and tender, with a hislorj of trauma, m the chionic fonn 
It is similar to long standing Indiocek SipUihs pioduecs a %eis hinl lieass 
testicle with complete loss of sensation and a positiic Wasscionann 


The usual appearance of a t,Qttadotvopig hormnnt, prohn A, m the mine 
of most patients suffering with pinbnoml tumor of the testicle is of impoitante 
not otih as a method of diagnosis but as i nitans of piognosis as well Keios 
and Ferguson state tliat oJ 240 comecutiit tisos of icntoma tfstis in winch the 
quantitatue excretion of prolan A mg dcteiinined th. howionc is found in 

aUpaticntsm whom the growth was nnaffectcilln tii ifmcnt Thoamoimt \ iiu's 

accordms to the degree «i mihgmnc} and U,c tolmnc of (, 1,1101 I,s,mic 
lorat or imtastotic The «\erol,on of c)iorw,„tl.cl,o,m m», r\r,„l KW(HHl 
mooee umta per liter of or.«e, ,bU ctors ol s„„,.,o,„, „l,s, Lu IT' m. 
Fergotoo otereted front 400 .0 2000 , ,,,, A,, ' 

tj-pe of teratooto erereted iron. DO io 500 umh pv, l,H , Tr lv„, ,J , 
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chorioma. HypertropJij’- of the breasts witli secretion of eiiolesterin is occa- 
sionally reported. In most cases the patient first presents himself because of 
some metastatic lesion. 

Extension of the tumors usually occurs through the Ijuupli channels. In the 
more malignant forms metastasis occurs by wa.y of the blood stream. The lymph 



1 


Pig COl Fig G02 

Fig. 601 — Embiyonal carcinoma of tlie testicle, extremely malignant, abilommal nias'' 
discovered before primary growth \sas recognized 

Pig 602 — AVell-advanced embryonal carcinoma of the testicle 

channels from the testicle accompany the blood vessels through the inguinal 
canal and pelvis to the lumbar ljuuph nodes. An epigastric tumor resulting 
from involvement of the retroperitoneal nodes at the celiac axis is often the first 
evidence of metastasis (Fig. 601). From the epigastric nodes tlie disease c.\- 
tends to the thoracic and supraclavicular nodes. Enlargement of the left suiira- 
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claneular nodes ma^ be tbc first evidence of CNtensnc niotistosis Iy\lcnsions 
through tho blood stream nn\ m\ol%e distant organs Those most fioqucnth 
in\adcd are the lungs, li\cr and bram 

Diagnosis — An caih dngnosis is the most impoitmt step in the success 
till niaiiigointnt ot tumoi of the testicle The patirnt nsiiallc coinphains of a 
giadud painkss tnlaigcmcnt of tho tcblicle In some eases (he fiist Knowledge 
ot an\ cnlaigcincnt of the testiole follows a bbt,ht injurs In ms own ptaetice 
one {laticnt first notitcd the cnlaigiiuent when Kuked h\ a rhihl (Tig ODOj and 
another following a sliglit injiirj while nnloadmg a iitasj bo\ from a tincK 
Tile firet patient was a piissitian who sought icbcf witinn a week, tiic second 
consulted a phjsician who treated him bj evtcrnal medication and a snspenson 
four weeks before adsisim, a consnllalion The disease usualls occurs between 
twcuts and forts sears of age but mas he seen at ans age It is not accom 
panicd cveept bi coincidence bj psiiria, urmars trcqiieiiei oi i Instoti of in 
faction as IS so frcqucntls found in mflamnntorv disease of (he epiduhinis and 
(cstick Tlicic IS infrcqucnth pam oi (cndtnicss of the testicle 

On esammation tho uoimil contour of the testicle is usuillv pioscrscd 
In earls eases the cpididjmis can be identified, later with considriable enlarge 
ment it cannot he palpated scpaiatils <f q, (1021 In ciil\ rises tiie surtut 
IS smooth and tlic gionth is firm but not haul latci the siuf uc ni i\ lit iitegulai 
and there mav be areas of tiuetnatioii The spermatic coid appears noimal and 
the skm of the sciotum is frcclv mo\ iblc o\cr the tumor cscept in very late 
cases when there inav bo iiivohcmcnt and uleci Uiou of the sciotum In late 
cases the veins of the scrotum miv be quite prominent 


Tumor should never ho confused v ith icutc epididvmitis onlntis or torsion 
ot tlic tord in which there art seitic pam tendtintss ttvci and usuallv Icuko 
evtosis, nor with tuberculosis of the testicle with the histoiv minarv simiitoms, 
induration ot the piostate and vesicles and cailj involvement of the scrotum 
Hjdroctle is a fluctuant tmnoi tint ti ansmits liuht except m long standing c iscs 
witli ga’catU tiuckcued sacs Here the ehronicitj of the disease and the elonga 
lion of the mass arc usuallv buflicmut tor diffcreutiatson IfematoceJe xn the 
acute form js painful and tender, with a histon of trauma, m the ciuonie form 
Jt is similar to long standing hvdrocclc Ssphilis produces a \e^^ liiid hcavs 
testicle with complete loss of sensation and a positive Wasscimann 

The usual appearance of a gonadotropic honiiono, prohn A, in the mine 
of mobt patients suffering with emhnonal tumor of the testicle is of impoitancc 
not onh as a method of diagnosis btit as a means of prognosis as well Keves 
and Ferguson state that ot 240 rousoeutivc cases of teiatoma testis in wliith tlie 
qnautvtatixe excretion of prolan A was determined tiie hoimone w is found in 
all patients in whom the glow (h was unaffccteel bv ttoatment The amount v ines 
acconlmg to tiic degree of mahgnanev ind the xoiunie of tumoi (issue cithei 
ocal or metastatic The ev ration of chonocpitheliom a mav exceed 100,000 
mouse units per liter of urine while cases of seminoma oliseived b\ Keves and 
erguson excreted from 400 to 2000 units per litci and five ciscs ot the adult 
tjpe of teratoma excreted from *>0 to 500 units pei htei Tries 0 Powell has 
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shown that the quantity of hormone excreted can be fairly accurately correlated 
with the histologic classification of tumors of the testis. In the opinion of Hin- 
man and Powell the finding of 300 mouse units per liter is strong evidence that 
the mass in the testicle is an embryonal tumor but if the test shows less than this 
or is entirely negative the possibility of a malignant tumor should still be con- 
sidered. About a fifth of their patients later proved to have a malignant tumor 
did not excrete the hormone. The test should be made whenever facilities are 
available but like other laboratory methods is an accessory to diagnosis. A 
testicle containing a mass that may be a tumor should be removed and the diag- 
nosis made by microscopic studjL In doubtful cases exploration is the procedure 
of choice. Biopsy or needle puncture should not be done. 

Metastatic masses in the abdomen or in the left supraclavicular area are 
late manifestations of tumor of the testis. They should not be necessary as di- 
agnostic evidence. These areas should be examined in all eases of tumor or 
suspected tumor. Occasionally in rapidly growing tumors such masses are 
present when the physician is first consulted. Definite evidence of metastasis 
is of value in determining the method of treatment to be instituted and in 
prognosis. 

Treatment, — The most effective treatment for tumor of the testicle is 
orchiectomy and irradiation combined. Wasterlain’s studies show that orchi- 
ectomy alone is effective in only 6 per cent of cases. Hinman by radical dis- 
section of the retroperitoneal glands found 19 per cent of his patients well at 
the end of five years Barringer and Dean in 1928 reported 29 2 of 154 patients 
treated by irradiation free of disease at the end of five years. Of this group 89 
per cent were considered inoperable at the time of admission. Since tins report, 
the Coutard method of fractional irradiation has been developed, which permits 
larger doses of irradiation with greater tolerance of the patient to the treatment. 
More recently Barringer has reported five-year survivals in 56 per cent of 55 
patients with seminoma and 83 per cent of 12 patients with adenocarcinoma 
There remains some difference of opinion as to the method of appljdng tlie treat- 
ment. Hmman and Powell advise immediate orchiectomy to be followed by 
irradiation and in some cases radical dissection of the gland-bearing area. Tiie}" 
point to the fact that severance of the cord at the internal inguinal ring as the 
first step of the operation immediately interrupts both the lymph and circulatoiy 
connection of the testicle, permitting orchiectomy without further spreading the 
disease, and the advantage of obtaining fresh tissue for microscopic examination 
and estimation of the prolan content from the tissue juices. In this way the 
tumor is more accurately classified and the indications for further treatment 
and the prognosis are more accurately determined They state tlial when there 
are no demonstrable metastases and the hormone prolan A promptlj^ di.sappcars 
from the urine no further treatment is indicated at the time The patient is 
advised to return at three-month intervals for examination and prolan csliina- 
tion. Evidence of metastasis by physical examination or prolan estimation 
is an indication for irradiation of the gland-bearing area. Patients who have 
demonstrable metastasis or persistence of the hormone following excision of 
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the tumor nie treated I »3 irndntion immediately They 'jho adyise that follow 
uis irridntjon dis^cctjon of Il»e gland bciims arei be done jn tbo ‘50 eases in 
ninth histologjcil ami hoimonnl studies indicate tint the tumor is radioresistant 
The persistence of the hormone foUowmg uridiatioii imlitatcs the presence of 
\nblc inctastasus Tumots with cells of the ndult tjpe aie apt to be more radio 
resistant than tiioso yyith iiuiinlure iclis It seems that yiith this program of 
treatment, particularly in yjcu of the f ict tint onh about G per cent of tumors 
are cured by orchiectomj, metastasis in manj ctses yyould be permitted to 
progicss to .a considenblc evtent before irradiation is begun Immediate ir 
radiation ippcars to be a logical procedure Tlic testicle and cord sliould be 
clfanlj itmoicd and the roentgenologist can tyrpend Ins entire efforts on the 
gland bearing arci Jliniitc metastasis yyoiild produce \erv small amounts of 
prolan md in many places the test is not ayailaWc so the probAlnhty of cure is 
greater if radiothcrapj is administcrwl to all patients immediutcij folloiying op 
cration regardless of prolan determination or histological structure of the tumor 
Jfanj surgeons y\lio luyc distijsscd the subject prcfci thorough irradiation 
of the testicle and glnud bearing area to be folloyycd bj orchiectomj Randall 
and Both© advise uradntion beginning at the pciiphcrj of the gland bcainig 
area and finally includun. tlie testicle The patient is irradiated from the chin 
to the tuberosity of the isclm autcnoiU and jKistcnorh The testicle is then re 
moNwl Tins touud yiaiile tumor wlls tu spccvmeus vemoyed. yudicatutg the fal 
lacy of depending upon luadi ition alone Jn some eases irradiation had very lit 
tie cftcct The one aclv intage of picoptritnc irnduiJOiMs that ifairly accurate 
estimate of the tumor s resistance to this form of therapy can bt obtained Ran 
d ill and Bothc c ill attention to the piob ibilitv 01 spi ending the tumor hv the ef 
fott of trauma ulitn hcayj doses of iriadialioii aie giyen the tumoi and adyisc a 
small protracted dose to the tumor after an attempt to prepare a finld lesistant 
to tumor cells by preliminary Ircalintnt to the area affected by metastasis 
I lank E Adau advoiatts preliminary iriadiatiou of the testes, the lower quad 
rants of the ibclomon, the suprapubic md minimal areas Si\ weeks liter the 
testich IS removod to Ik folloyye<l by iiiadiatimi Jiv duided dosis tioin the 
levtl of the diaphragm to the trochanters Ife states that Ferguson by the use 
oi thi-, tcthnitivie has oblaintd fricdom fiom disease foi tliree years m fifty siv 
per cent of patients treated 


lewis, in a stud^ of 2>0 patients tioatcd at \Naltoi Retd Hospital found 
that tlitic was considerable yarnlion in the ladiosensitnitj ot tumors of dif- 
ferent cell stiiietiircs Sommonias were yeiy scnsUi\o to ndiation, requumg 
less thaw 1000 r for compkie dostnictioii of the tumor Undiffeuntiated cir 
cinoma rupnroil iboiit JOOO while som« adenoearcuionids rcqimcd a 3000 r dose 
In c iws oE cIionMinthtlioina ami tnmois of trojilioMa'stic tissue a dose of 3000 
to 6000 r U 1 S letinircil He therefore ndsiscd simple OKliicetonn folloued In 
ridntum thrtape for seminonn tnd oreliiietomi nnh ridical resietion of the 
letropcnloneil nmles ,n a]l other malignant tumors of the testis roHou the 
ndicH operation roent e.i thenpe „ a*«d in imdifEerent.-ited eare.nomn 
Slid adcnocarcmonia The dosage required for the more resistant fipcs of 
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tumors is at times followed by late gastrointestinal eomplications, consequently, 
in his opinion, roentgen therapy in such cases should be reserved for inoperable 
metastasis Lewis did radical operations on 169 selected cases. There was no 
operative mortality. The final re.sults in these patients should be veiy informa- 
tive Sauer, Watson and Burke analyzed 202 cases of tumor of the testes 
treated at the Boswell Park Memorial Institute over a 25-year period. The 
five-year cure rate was 48.9 per cent, while 34 7 per cent of 101 patients treated 
before December 31, 1936, were living in 1948. They also found that a majority 
of deaths, 68 4 per cent, occurred within two years, while the death rate in the 
succeeding three years averaged 10 per cent a year. Only three patients that 
survived the five-year period died of the disease. End results were most favor- 
able in the seminoma group while the highest mortality Avas in patients ivith 
embryonal carcinoma. 

Prom information gained in the study of these cases, the essayists recom- 
mend orchiectomy Avith regional lymph node dissection folloAved by x-ray 
therapy in radioresistant tumors and simple orchiectomy and x-ray therapy 
in seminoma They suggest a minimum dose of 2000 r Avith larger doses Avhen 
treating the more radioresistant tumors It has been my custom to advise the 
maximum amount of x-ray therapy that is consistent Avith safety in all cases. 
Even in the more radiosensitive tumors it is difficult to prove the nonexistence 
of radioresistant elements. 

In all cases, folloAving the initial period of treatment the patient .should re- 
turn for periodic examination and prolan estimation at periodic intervals for 
at least five j^ears and for further x-ray treatment as indicated. 


ORCHIECTOMY 


Removal of the testicle may be necessary because of tuberculous or pyogenic 
infection, torsion of the cord, extreme injury, or malignancy. Orchiectomy 
is occasionally the operation of choice in unde.scended testicle and in very large, 
thick-Avalled hydrocele. For nonmalignant conditions an incision is made over 
the anterior surface of the upper part of the scrotum, beginning at the external 
ring and extending doAniAvard for a sufficient distance to permit the testicle to 
be delivered from the scrotum. If there arc fistulas, or if the scrotum is ad- 
herent to the testicle, this diseased area should be surrounded by elliptical in- 
cisions and removed Avith the testicle 


When the incision is made through the skin and dartos, the cord should be 
liberated at the external ring, doubly clamped and diAoded and the proxinial 
stump ligated. This prcAmiits Ihe possibililA’- of squeezing infectious material 
into the blood stream. The clamp on the di.slal stump of the cord is left on and 
used for traction as the testicle is dissected from the scrotum. This dissection 
is made by diAuding the fibers of the loose layer of fascia Avhich connects the 
dartos layer of the scrotum to the intercolumnar fascia Avhich is the outer 
fibrous covering of the testicle. The dissection can be made for the most jiai-t 
Avith gauze or the finger tips, dividing the more resistant .strands of tissue with 
scissors. It is necessary to clamp and tie every bleeding vc.ssel, even the most 


minute. 
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If the opcntion is foi imligniiil disease, it should he sonie\\h it nioio ndical 
The mcisiQii is begun just above the mtcind imgiiid is estcmlcd (loninvaid and 
mwudovu tit' ui!_uui il f uul uid on to thi stiotiim tTig 00}) It aiiv jioi 
tion ot the stiotuiii is tlu leist idluuiit, tin iimsiori, when icadiin^ the sciotuin, 
should surround (ho uliicicnt jmition h\ a wide maigm Die jugmnd canal is 
c\pobovl as m (he opcntion foi hcinii, and the flaps of (he a}»onciuosis of tiie 
external ohhfjuc arc retrveted The cord is dissected fiom its bed at the in 
ternal ring, doublj damped, and divided \s high as possible It is usuallv more 
satisfaetorj at tins level to thmp and divide the vas and the blood vessels sepa 
ratelj The upper stumps of the vas and blootl vessels arc ligated The ehmps 
are lett on tin lower s(umi»s and, is gentle loiwaid ti u(ion is m ule, the coid is 
disserted liom its b(d The ciiltiiig high freejuenev deetrodt is sou silisfnton 



Hb 603 — nine of inctMon tor radical orchit-ciomy 


01 U115 puipoic A), the ttaction on tlie cold is contimicd, the tcbtielc is pulled 
into the iioiiml oiid the ilisscrtion is continued (Kig C04) sepiritiiie tlic hbers 
ot tonpor a lasen dost to the dortos lajci of Hio scrotum Alter chmpms ond 
tjing lil hleedmg teasels, a niliber tissue dt-iiti is phecd in tlic eaiilj of the 
serolun, and brought out at the loner angle ot the nound The nm.iid ,ii th, 
strotnm » closed bj deep msttress sutures of eoaree silk ot silknomi gut In 
the operation foi tumor, the inguinal portion of the iiieisioii is dosed in lujcrs 
the apoiicmosis ot the estenial oblique ntnsole nilh a coiitmuoiis suture of .\o i 
of'siir foo'ni'Joiis or mtcirupled siituics 
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When orchiectomy is done for the treatment of carcinoma of the prostate 
it is only necessary to remove the parenchyma of the testicle. An operation 
that leaves the remaining structures of the serotum undisturbed is more satisfac- 
tory. The following operation causes very little change in the appearance of 
the scrotum, which is a definite psychic advantage in some patients 

The spermatic cords are isolated with the finger and thumb just below 
the external ring and thoroughly infiltrated with Yo per cent solution of Novo- 
cain. One testicle is then pressed against the median raphe near the bottom 



Fig G04 — Spermatic coid divided at the internal ring and removed .1'® pip 

coverings from above clo^^n^vard If any portion of tlie scrotum is aclheient to tne tesi . 
it IS excised and remo%ed vith the testicle and coveiing 

of the scrotum, and after infiltrating the scrotal wall with Novocain, an incision 
is made in the raphe and continiied through the coAmrings of the testicle. VeiT 
little bleeding is encountered in this area. The testicle is dcliimred and the 
tunica albuginea incised the length of tlie testicle The margins of the incision 
in the tunica albuginea are grasped ivith hemostats and the parenchyma of tlie 
testicle stripped off Avith a sponge (Pig 606). The blood vessels are ligated 
and the tunica albuginea closed Avith a continuous suture of fine plain catgut 




Hr 666 — 1 Tcl^ion ot tbi* tor the tr*»«j»n»nt of eircmonit of tfit. prostat*- Tln‘ 

tewtKU rxposeri ibe tunica aibugines Ai%>6ed and ibc parencbj ma curetted out wllti dn 
gsuje Tlie 'ae def^reus Is liestcil arid, tiie Ituucit atWgitiea sutured over with a conllctUQUS 
ButuTC of Bne plain catgut Tfti •erotum Is closed wHh drainage 


/ 
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The tunica vaginalis is closed with a similar suture. The vas deferens is isolated 
near the epididymis, doubly ligated and divided. The testicle is returned to 
the scrotum and the other testicle treated in the same manner. A small rubber 
tissue drain is placed in each side of the scrotum and brought out at the lower 
angle of the wound. The wound is closed with a continuous mattress suture of 
fine plain catgut. There is no shock and very little tissue reaction. A sus- 
pensory is applied and the patient permitted to be out of the bed the following 
day. 
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SLIUaC'VL C'0\1)IT10\S (>!•’ THK KlMDID\iI{S, \ AS 
DEFEKKXa AXD SCMIVAE \ ESICLES 
AND THEIR TREATMENT 

Epididymitis, Occlusion of the Epididymis and Vas Deferens, Semmil Vesicn 
Iitis, Tuberculosis of the Seminal Tract Epididymotomy, Decapsulation 
of the Bpididj^is, Epididymovasectomy, Epididymectomy, 
Epididymovasostomy, Vasotomy, Ligation of Vas 
Deferens, Seminal Vesiculectomy 

THE EPIDIDYMIS 

Suigical optrations upon the epidnhmis lonsist of cpiduhmotom>, fot the 
relief of acute infcttion oi the di inngc ol m ah*»ccvs, cpulidiTucctomj most ire 
flueuUi (lone for tuberculosis of the tpidulMms but occosiomllj foi thionu 
noritubcrculous infection, 'md {»h«:tit opention*} ( innstomosjs of the \os defticns 
to the cpiUidsmis) for the rehet of «:terihts 

Acute Epididymitis 

Surgical trcitnunt is not often ncctssar> tn acute opididsmitis tVith ah 
solute immobilization of the testicle, (he ipph^’ilion of cold or heit (dopontliiig 
upon the sta^c of the intfction), and the administration of some of tlie sulfon 
amide donsatises or antibiotics most <asos au ratlici piomptiv leliesod 

AViieu the acute mfeclum is not rcheied h) this trcitmciit or iihen pain ind 
tenderness art seseie iiyidiilymotomij oi dicnywialion of tho cpnluhjmis gives 
rather prompt relief of pun xiid Instons icsolution of (lie inflimmaton pioff-ss 
Technique — Alter pttpinng the shin b> washing mth gicen soap and wa 
ter and sponging olT with alcohol an incision diout two inches Ion,, is mule ntai 
the lowei pole of the scrotum The tissues are edein Uous and congested and there 
is considerable bleediii" All bleeding xwmts should be cKtnpcd iiul lii.atcd 
before the tunica va},malts is opened When this niomiii me is e\po«od md 
opened a moder ite imount of fluid is usuallj i \ ituatcd The. tunic is w sdelj 
incised, exposing the swollen and congested epididinns Tlic usual method of 
treatment is that advocated bj Ilagner Using a largo needle, multiple pune 
tures are made in the cpiduUmis Seiosangumous oi scropurulent exudate is 
obtained from the puncture wounds If an ac( innidation or pus is tipped a 
piobc IS inserted Ihiougii the punelme wound md the tract is dditod to permit 
tree dramai^c The pus <avit> niaj \k irrigated with an antiseptic solution I 
have found that stripping a portion of the visctial hiei of the tunn i v igmahs 
from the tpididimis mimcdntelj releiscs the tension md pctmits fioc dram 
Ithen this is done the epididvmis inav be txploiid with i blunt probe 
753 
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for pus pockets. Oozing from the epididymis is controlled by hot saline sheets, 
and definite bleeding points are ligated with fine plain catgut. A small rubber 
tissue drain is placed to the epididj'-mis and brought out at the lower angle of 
the scrotal wound. The tunica vaginalis and the fascial coverings are closed 
loosely by a few interrupted sutures of fine plain catgut and the wound in the 
scrotum by interrupted sutures of medium silk. The drain may he removed 
in two or three da3's Because of the painful condition either a general anes- 
thetic or spinal anesthesia must be used. 

Tuberculosis of the Epididymis 

Tuberculosis of the epididjunis is usuallj' associated with tuberculosis of 
the seminal vesicles and the prostate There is considerable controversj'- as to 
whether the disease occurs most often first in the epididj'^mis or in the seminal 



Fig 607 — Extensive tuberculous infection of left epididymis and testicle 

vesicles. H. H Young who spoke of the disease as tuberculosis of the seminal 
tract believed that the eaidy lesions are in the seminal vesicles and that m most 
cases the epididj^mis is secondanljr involved. He advocated removal of the 
seminal vesicles, portions of the prostate when involved, the vas deferens and 
the epididymis. "When the disease is unilateral he believed that tlie opposite 
epididj-mis did not often become involved following this treatment 4. Bh- 
lenger Barney is foremost among those Avho believe that the disease usually 
begins first in the epididjunis and that the lesions in the seminal vesicles and 
prostate will improve and frequently become quiescent when the epididymis 
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and th/‘ distal portion of tlic \as are e\eised It i* not the prorinct of this 
booh to distuss fuither Dicsc \jc%\s The majontj of urologists pnttice the 
ticitment adsoc'itcd 1»\ Birncj The more consci\atj\c surgical treatment 
uiU be discussed hole, the more ndwil treatment uitli suigerr of the scrnmal 
^cs^cUs is eliseussod on prgos 760 to 767 

Genital tuboreulosis is rirch if c\cr a pnman dlsei^e The Jungs, the 
Jidiiejs or tiie bones are netnclj insohcd in most cases Sometimes seieral 
actuc foci ern be recognized The prognosis thotefoie depends to a grcit extent 
upon the general condition of the pitimit and the aetiiiti of tiiberculous lesions 
chcuherc The same higicnic iiid imdn il tioatmint that is adiocatrd tor other 
tubcreulous lesions is rssnitnl I oitunatils the optrition of cpididvriiectomi is 
not icrs tnnig on tin p uient It em oftm lie done under local aiicstbesn and 
do^'s not base to !>c ])ostponcd for a qnicstciit pciiod or for general improse 
ment in health as is desirable nhen more radical snigical operations irc to be 
imdeitalen The frcqucnei with uhich the tostnle becomes nnohed eaili in 
the disease iTie, 607) and the opposite tpulidimis becomes infected offers 
fuither justification for cimlidsinectoni' whenever the disease is recognized 
It IS the usual practice nhon cxcism*, a tuberculous epididjmis to Jigate the 
opposite \as deferens or omisc (ht opposite epidrdvmi" even when it is normal 
This IS justified because most patients with unilateral tuberculous epididsTnitis 
•rre sterile and recurrence tu the supposedh normal epididjmis is known to 
take place in approxinntcle one fimd of the cises 

Epididymovasectomy 

The best icsuUs are obt lined in this? opei ition bj following the principles 
of the operation described hi Cabot, which include a careful dissection of the 
epididjmis fiom tlie testicle, nresciiing the blood supplv of the testicle and 
removing t)ic vas deferens well above the internal nim In most cases the 
opnration can be done under local ancsthtsia It the patient is ippiohensne 
or there is acute inllammation spinal inestUosn is more satrsfaetorv 

The preparation of the skin slmuld include the scrotum and the inguinal 
aiea TJie incisjon about two inches in length is mide near the loner portion 
of the si’rotum over the swollen trea If there arc sinuses or a ductuating 
■'fea that portion of the scrotum should be surrounded bj an elliptical mcision 
and removed with the epididjunis The incision is carried down to the tnniei 
^aginalw All bleeding points arc clamped and hgated and the tunica vaginalis 
opened If there arc adhesions to the testicle they are earefullj separated 
and die testicle and tpididvmis aie delivered fixim the scrotum The epididvmis 
then dissected from tlie tcstule liom within outward with scissors (Fig bid) 
The dissection should keep close to the epididv mis so that the vessels to the testicle 
■‘nuch enter posterior to the cpjdidjmis will not be injured The vas deferens 
then separated from the cord up to the external ring and all bleeding areas 
»rc clamped and ligated (Pig 603) Cabot treats the vas deferens rn tlie fo! 

O'ung manner The vas deferens is douMv damped and divided a short drs 
tance above tlic epididvmis ind the ends are carbohzed Thi point of the clamp 
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for pus pockets. Oozing from the epididymis is controlled by hot saline sheets, 
and definite bleeding points are ligated with fine plain catgut. A small rubber 
tissue drain is placed to the epididymis and brought out at the lower angle of 
the scrotal wound. The tunica vaginalis and the fascial coverings ai’e closed 
loosely by a few interrupted sutures of fine plain catgut and the wound in the 
scrotum by interrupted sutures of medium silk The drain may be removed 
in two or three days. Because of the painful condition either a general anes- 
thetic or spinal anesthesia must be used. 

Tuberculosis of the Epididymis 

Tuberculosis of the epidid3an]s is usually associated with tuberculosis of 
the seminal vesicles and the prostate. There is considerable controversy as to 
whether the disease occurs most often first in the epididymis or in the seminal 



Fig 607 — Extensive tuberculous infection of left epididymis and testicle 

vesicles. H. H. Young who .spoke of the disease as tuberculosis of the seminal 
tract believed that the carlj^ lesions are in the seminal vesicles and that in most 
cases the epididjmiis is secondarily^ involved. He advocated removal of the 
seminal vesicles, portions of the prostate Avhen involved, the vas deferens and 
the epididymis. When the di.sea.se is unilateral he believed that the opposite 
epididj'mis did not often become involved following this treatment J. Bil- 
lenger Barney is foremost among those who believe that the disease usually 
begins first in the epididy^mis and that the lesions in the seminal vesielas and 
prostate will improve and frequently become quiescent Avhen the epididymis 


\ vs semimlmmcu's 

attaj and greatly deJa} coimltsccnee If Hit. disstetjon is circfullj done, 
kcepjii" close to the cpidithinis, Hio bbotl supjdv «di be prestned Small 
bWperficnl aitas of tuberculous invoUcment max be tuictlcd md pnnted xmIU 
carbolic acid \uth a good flniict ot prestixiiig the testicle If the inxohe 
ment IS at dl c\tcnsi\e the ttsticlc should be leinoxcd The &li‘,btest m\ol\c- 
iiient maj netessitate oichvcttomx Intci When dl bleedmg has bcoi con 
trolled a nick of uiblici tissue is institrd to the lau surf ice of the testicle 
and the wound in the scrotum is dosed with inttiruptcd nnUi-ess sutuies. of 



i 



sUlwoim Rut SUU 4 dusMii}, is applied to tin sciotum In ibout three dass 
' dram max he nmoxcd, i xvell ftttini, stisiienson applied and thi. patient al 
‘OWfd out of bu] 

Arthur B Cecd hns dcsciibtd i vtix evtellent method of exposin', (he 
estjclc for the eseision of i tubeKUloiis epididxniis, particularlx when snutsis 
lavc oecuritd Vftcr the seiotnm Ins been cleaned and the sinuses inxe been 
pnmtcd with pxnc carbolic acid the stiotnm is >ei2td nnd gentk pressure made 
Uose the testicle The tistick is prissed fimih igiinst the area of th< scrotum 
0 be mcisod An elliptical mciiion suirounds the smnsts As the pressure 
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holding the upper end is guided into the external ring and carefully pushed 
along the canal until the tip of the forceps lies at the internal ring. The 
handle of the forceps is then depressed and an incision about half an inch 
long is made througli the skin, fascia and aponeurosis of tiie external oblique, 
exposing the point of the hemoslat The end of tJie vas deferens is identified 
and grasped by another hemostat (Fig. 609) and the original hemostat is 
withdrawn. The vas is gent]}’- pulled upon and separated from the inguinal 
portion of the cord until the remaining portion extends vertically into the 
wound. By continuous traction and finger dissection through the short in- 
guinal incision as much of the vas as possible is withdrawn. It is then clamped 



Fjg-. COS. — Excision of epididymis for tuberculosis Vas defercn.s isolated ftom the coid, doubl> 

clamped, and divided 


deep in the wound, ligated and divided. The ligated end is earbolizcd and 
permitted to drop back. The inguinal wound is closed by a single catgut 
stitch in the aponeurosis and a silk or silkworm stilcli in the .skin. 

The testicle which lias been covered by warm moist gauze tvhile the vas 


deferens was being removed is now carefully examined for evidence of in.pu-y 
to its blood supply and tuberculous involvement. If the .spermatic artery has 
been divided the testicle will be pale and .soft and there will be no bleeding 
when the tunica albuginea is pricked with a sharp-pointed knife. If this is 
so there is little advantage in leaving the testicle. It will gradually sloug i 
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Fit sil -Tit ,mi»ni ,nil -crolai m la hat, b™, atectei from the tunica taetoaU, 
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above the testicle is maintained the fascial coverings of the testicle are divided 
to the tunica by light concentric elliptical cuts. The incisions dividing tlie 
fascia are kept close to the central portion of skin so tliat a thick scrotal ■wall 
will be maintained. If abscesses are encountered they are avoided by making 
the dissection slightly further out. All bleeding points are clamped and 
ligated. As the fascia is divided the testicle and epididymis are graduallj’^ 
extruded from the scrotum. The scrotum which has not been contaminated 
is isolated from the testicle by moist gauze. IMoist gauze sheets are placed 
beneath the testicle, the tunica vaginalis is opened and the epididj^mis is dis- 
sected from the testicle. When there is no sinus present the testicle is extruded 
through the lowest portion of the scrotum and the scrotum is pushed back like 
a cuff. When the epididymis has been removed the scrotum is pulled down 
over the testicle and the wound closed wdth interrupted dermal sutures with- 
out drainage. 

Cecil treats the vas deferens in the following manner: When the epididy- 
mis has been separated from the testicle, both the testicle and epididjmiis are 
wrapped in moist gauze and set aside. A clamp is pushed up along the cord 
until its tip reaches the external ring A short incision is made over the tip 
of the clamp and another clamp is passed do'\\m along the same path as the 
first clamp, wdiich is withdra'wn. The vas deferens is grasped with the tip 
of the second clamp and after being clamped below" is divided betw^een the 
two clamps. The stumps are thoroughly carbolized. The clamp and the vas 
are then draivn upward bringing the vas out of tlie incision over the external 
ring The clamp is not removed from the vas nor is the vas ligated for fear 
of contaminating the w'ouiid. A single stitcli is taken in the small incisioJi 
and tied around the vas. The clamp Avith the vas fastened in it is Avrapped 
in gauze and strapped to the abdomen. Tlie vas usually comes aAA'ay at the 
skin level in seven or eight days; if not, it is ligated at the skin level, AAdnch 
causes it to slough aAvay. 

In acute tuberculosis of the epididymis Keyes advises curettage and mar- 
supialization of the tuberculous area. A portion of the scrotal AAmll including 
the fistulous tracts is excised over the tuberculous area. The tunica A^aginalis 
is opened and partly excised All tuberculous foci are thoroughly curetted. 
The margins of the skin are then sutured to the margins of the tuberculous 
surface. An ulcer is thus formed AAdiich may be months in healing. Kej"es states 
that he has done this operation many times A\"ithout losing a testicle and Avith- 
out generalization of tuberculosis or AA'ound complications. A secondary 
operation may be done later to remove the remainder of the epididymis and 
a portion of tlie vas. This operation is obviously indicated oiify Avhcn there 
is little possibility of removing the epididjnnis Avithout gross eontamination 
of the AAmund or destroying the blood supply of the testicle. 

Chronic Nontuberculous Epididymitis 

Chronic epididj"mitis usually is controlled by a Avell-fitting suspensory 
and the elimination of the causative factors, such as infection of the prostate 
and seminal vesicles and urethral strictures. Some cases of persistent infcc- 
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tion «ith frequent aentt e'^aecibitjoii? ue irfit\cd b' In. ifjun of tJic \.is 
dcfeicns Vihen Ibc epuJidsmib icm«ns swoJttn '\ud ttntki n.kudlcs': of the 
more consemtjsc mcfbotls of tic'Jtmcut cpiduhjtsit clniny sliould be done The 
operation is the saint as tint desenticd for Udwieutosis of the cpididiniis 
eveept the treatment of flic its dtfeinis Ihis mii ho lif-afcd and dnidod 
jnst abf)%e the epididsinis tTiRs <vlO Gl 

Inflammatory Occlusion of tbc Epididymis or Vas Deferens 
!• pidulyinmnbostomy — Bihtcnl uiflannintoia octliisioii ol tlu ipiduUmis 
or \as defttens is one of the most ficqucnt cutsts ot s!t^lht^ m the male 
In cpididjnntis the hoaJin!» piotoss Iciics sen tissue uJiich occludes the 
efferent ducts of the cpiduKims presentin', ejjuss of spciiinto/in lioin the 
testicles The occlusion is usinlls comjilctt •» the t ul of the cpididsimb sslicic 
(here IS onls one tflcrcnt duct In the "lohns nnioi the ducts ire nunutoiis 
eonsequenth it is unusual tint tlies ire dl occluded V ciuc nns he obtained 
m some cases h\ anasfoniosni^ the i is deferens ihoic thi occluded aui to 
the globus major of the cpididcmis as sugs'csted i>\ Bduaid Maifin, ol Phila 
delphia, a piontcr in this field 

The operation should not he done when Ihcic is cMclcnrt of lotiu nifec 
tion of the seminal icsitlcs or iiiclhia oi uhen there is a tnothial stiutuic 
Tlie patenej of the ns deferens from the point of anastomosis to the piost itn 
urethra should he dotemuned hefoie the inastomosis la m ido Careful pai 
pation of the i<is uill demonstrate areas of hcwlmg or (hiclseniiu, uhieli in 
dicato artfls of octhision The palcnc' of tlic tuhi can he dcfoimnicd h\ 
injecting a feu euhic centimeters of a uciK aqueous solution of nictlnhiK 
blue through the sas and noting its appeiranec in the urine 

Before the operation begun a small cathctei is mscitod thionah the 
methra ind clamptd to picsint eomphtc cinptting of the hiudder It i 
secured to the penis bj adhtsne to Keep it m place Tin. st lotum is piep iicd 
and an incision imdc in the rapht Both testicles aio exposed throuuh tlu 
same scrotal incision Tlu. incision is eontmnod thimiGh the fuscu ind tnmn 
saginalis o? the testicle to l>o csposctl first The tcstult is dehioied fiom 
the scrotum and the cpididsims CN-imimd In fainnhlc tiscs the globus 
major has a rather full feeling on pilpation If jt is simJl and eontneted or 
indurated the tulmlcs mas be \\\ oUUtciated bj fibrous tissue and no sperm i 
tozoa dmoienblc The lonri poUion of the s is deferens is liberated hcin^ 
cartful not to strip it too dost An Uta of the \as that can be easiK ap 
proxmiattd to the glolnis major is seketed and an incision made into the 
lumen about a half centimctci m length ^\lth a sMin^e equipped uith \ 
small blunt needle the mcthsknc Wiit solution is mjeefed slouli tliiougli the 
\as If Iht ns IS patulous the solution can he injected uithout diiheuUs 
The clamp is lemoied from the cathitci If the i is is pajuu the dsc i ili 
appear in the unne If Uiis test sJiows obsljuctioii in the us an opening nns 
be made at a highei lc\el If the oeehisiou m the s is is too lush to poimit 
an anastomosis the opcntion is ahindoned on that side If the sos is patent 
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Fig G12 — The tunica vaginalis has been divided, exposing the testicle and diseased 
epididymis 

Fig. G13 — Excision of the epididymis The t\\o poles of the epididymis ha\e been dis- 
sected from the testicle 



Fig 014 Fig Cl.'i 

Fig G14 — The excision is coiniilcte, including a portion of the \as defeiens 
culous cases the vas should be removed to the inguinal canal and the inoximal end IKoil lo 
the surface of the skin thiough a stab -nound 

Pig. G15 — The tunica \aginalts is sutuied over the testicle The sciotuin is closeil and 
a small rubber tissue drain is placed down to the tunica vaginalis 


I 
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the sutos had hctu placed When the foui siUcr wire sutiucs ln\c bton 
inserted t!ic end-? ait cirtfullj twisted tosrethei tlieicln completing the anas 
tomosis The ends of the sntiues ire then cut off close to the vonnd In 
Ilagncr’-? c\pcricncc no eases wtie siuccsstul c\cept those in winch siUei 
Hire ms used lie attributed this to the small amount or tissue reaction 
produced bj the siUcj sutmes 

If spermatozoa aie found on both sides a bdntcril opciation should be 
done to increase the probabiliti of success If spermatozoa au found on!} 




on the side of an occluded las deferens, the opposite \as, if patent, ma> be 
brought through the septum ol the scrotum and anastomosed to the epididvmjs 
containing spermatozoa 

^ D Lespnnssc, of Chuago dc\is»>d an opeiatiim which :s i diiect 
anabtomoMs botuecn the cpididtinib lubtile and the bas An mt.bion « made 
.n ftb bbrotnm and tlirous!, the tunica lagmalu, The cp.d.dimib le expoeed 
and the poml ot obstruction is found The i-u. m opcrccl In a short loim, 
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an elliptical incision is made in globus major of the epididymis by pinching 
up a small portion with small rat tooth forceps and snipping it off with a 
pair of curved eye scissors A small amount of blood-tinged j^ellowish fluid 
will appear on the surface of the wound. This fluid is immediately examined 
under the microscope. If no spermatozoa are found other incisions arc made 
in the epididymis until spermatozoa are found or until the entire area is proved 
sterile. If sperm are found a lateral anastomosis is made between tlie vas 
deferens and the epididymis. Ilagner, ivho was quite successful in the sur- 
gical treatment of sterility, used very fine silver wire to sutui'e the incision 
in the vas to the incision in the epididymis. The first suture is placed at the 
distal end of the incision m the vas. A heavy bite is taken and the vas is 



Fig GIG — An anastomosis of vas deferens to tlie epididymis ns advocated by llagnei 

securely anchored to the lower end of tlie incision in tlie epididymis The 
two lateral sutures take a fairly deep bite into the epididymis, including some 
of the cut tubules. This prevents the cut tubules from dropping back when 
the anastomosis is made (Fig. 616). When the laleral .sutures arc jiasscd 
through the cut edges of the vas the bite should be just deep enough to hold 
and approximate the edges. The last suture in the upper angle of the wound 
also takes a fairly deep bite in the epididymis and is passed very carefully 
through the upper angle of the incision of the vas so as not to occlude its 
lumen. Hagner used a tear duct probe to lest the patency of the vas when 
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the sutures had been placed When the four sihcr uire sutwjcs In\o been 
inserted the ends uc c^ufidh UMstwl together thctcln completing the anas 
tomosis The ends of the sutuifs aic then ent oft close to tin wound In 
IHgner’s cspcntncc no m'ses were smccssful cvept those in which sihcr 
tvire was used lie atlnbutcd llus to the smalt amomil or tissue renclion 
produced b\ the sihei snltnes 

It spcrmat 070 i aic fomid on Iwlh suits i bdatent operation should be 
done to incrcaM. the piobahdits of success If sperontoros vre found onl> 
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Pig 81 — The nperwion of Ia> pln«s«^ for anuMomoO' nf the vis in<l tin cpllKljmU 
V fltie siDi suture i< mer-iteil into <1 tubuK o( th rpillti>iu>i 

Fig f IR — Tl e eutur< In tV tul*u»o »« tirr «. I (hrouch the mciiion in the v si ssi cxpliine I 
*n thi teit I Lnpln s-s« ) 



Fg SIS — Ttit ot(i<r otui 1 «!'• pldf ) to boll th«» \ to tin cvp-^ule of Ow* --pi li l>niis 
<J esi.iii')* e > 

<^ti the Side of an otcUided \as defeitns, the opposite s is if patent, may be 
brought through the septum of the scrotum and anastomosed to the epididymis 
containing spermatozoa 

3 I) Lospmisse, of tine 140 doMsed tu operation which is n duett 
anis*omosis between the cpididsmis tubule and the \as An incision is made 
m the serotum and tliiough the tunica \agmiiis The cpididvonis is eipo'ied 
^iti the point of obstiuttion is found The ms is opened bi a short longj 
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tudinal incision and a colored fluid, as methylene blue, is injected into the 
central end of the vas If the fluid appears in the urethra it is a demonstra- 
tion that the vas is open from the jioint of incision to the urethra and the 
operation can be proceeded with. If the vas is not open the operation, of 
course, will be abandoned unless the point of occlusion can be found farther 
up. If the operation is to be completed the capsule of the epididymis above 
the obstruction is carefullj'" incised down to the tubule. All of the layers of 
the capsule are removed from the epididjunis tubule with great care and tlie 
epididymis tubule itself should not be injured or opened at any point. It pro- 
trudes through the opening thus made and a looii of the tubule is selected whose 
direction is in the long axis of the bodj'' of the epididymis. A suture of fine 
arterial silk (00000) on a No. 19 bayonet-pointed needle is passed through the 
wall of the epididj'^mis tubule, down its lumen, and out again througJi tlie wall 
of the tubule about three mm. from the point of entrance (Fig. 617). This is 
followed bj^ leakage of epidid 3 ^mal secretion which is drawn into a small syringe 
and examined for spermatozoa Tf spermatozoa are present this suture is passed 
through the incision that has been previousl.y made into the vas and out through 
its wall. The other end of the suture is threaded into a needle and passed through 
the wall of the vas in a similar manner at the other end of the incision in the 
vas In this way the epididjnnis tubule is drawn into the longitudinal incision 
in the vas (Fig 618). Sutures of catgut are placed on each side of the longi- 
tudinal incision in the vas, include the full thickness of the wall of the vas, and 
are earned to the capsule of tlic epididj'-mis The.se hold the incision in the vas 
open Two otlier sutures are placed into a portion of the wall of the vas hut do 
not penetrate to its lumen or epithelial lining and hold the vas to the capsule of 
the epididjunis a short distance from the ends of the longitudinal incision into the 
vas (Fig 619). When these two sutures are tied the,v should leave the inler- 
vening segment of the vas without tension so that the union betAveen the vas and 
the epididjunis tubule is in accurate approximation and Avithout strain The 
upper end of the original suture is threaded on a long Hagedorn needle and 
after the testicle has been replaced in the scrotum the needle pierces the scrotum 
from Avithin outAvard In from one to tAvo Aveeks Avhen the Avail of the 
epididj'mis tubule AVithin the grasp of this suture has become cut Iia" this suture 
it is gentlj^ remoA^ed. 

VAS DEFERENS 


Operations upon the vas deferens consist of partial or complete excision, 
vasotomjL and ligation. Excision of the Ams is discussed A\dth operation upon 
the seminal A^esicles and the epididj^mis 

The Ams deferens is I’eadilj’- exposed in the upper portion of the scrotum by 
isolating and approximating it to the skin AAUth the thnmh and forefinger (hig 
620) and making a short longitudinal incision through the skin, iascia and 
darlos, exposing the vas If one prefeus, a large curved needle may he passed 
through the scrotum beneath the Ams to steadj^ it. After the vas is exposed, it is 
freed by blunt dissection and brought into the AA'ound It may then he incised or 
diAuded and ligated, according to indications The vas is usually incised for 
the purpose of inserting a needle to irrigate the .seminal vesicle, accoidiug to 



LriWI>\MN, WS Nh'-ICM-v <0' 

the method popuhrucd bj Belfmlil foi the trcatnmnt of ‘•Limnal \c<iaiUtK 
In this method of tnotment iftei the needle liu bren inse»ted either t!iioui?h 
.in moision or bj penicUirm" the \as (which is more difTicuU), “i fine hoi-sdnir 
or silkworm gnt suture is jiassed throu},h the needle .ind the pioMiuil poiliou 
of the to dcteiminc its patencx The horsehan oi sill^wcrin sjut is x\ith 
drawn ind tlm antiseptic solution is then injected thiouixh the ms, a portion 
of It icKurgitatmg into the seminal \csiclc Some opentors Iriir the needk 
m phLC scxx-rsl <h\s foi re]>f ilwl iimations This oixeiatiou is bcncfienl m 
manj cases of scmunl \csieulitis though it eniitcs tic iisk of oecluding the 
lumen ot tlie tube 

Vasolotnj nva\ be done to dctcimmc the pitciui of tin lube, and tins is 
earned out is dcsLiibcd here, oi b\ gciitlx meeting thiough llie \as i loloied 
solution to be ospclkd from llie bladder Ligattoii of the aas is OLcasionalls 



i'lg e-'O — .“ctotny for th." pr>}uc()oti of tenlKx Tlie «nl« of the 
ferent 'I'.CJiJ frfane 


sol ir^<! to aif 


done toi the tuatment of itciiriciit epiduhnutis and as a miaiis of buth 
taiitiol nid frequentlx ior the pnxtntimi of cpidirhnutis lollowmg pios 
tatettonu The xas is doubh bg^ited and diud<d bctut.cn the liffatiuts It 
is a good pncticc to use the ends of the ligUmes to fiv tlio divnkd ends to 
(i» extrcmilms of tlic scrotal woimd The aioimd m the v lotum is dosed with 
out or two interrupted sntines ot silkoi silkworm gut and a small s. iU7c dies-sing 
IS fised in place bx tollodion oi held njj In a sitspcnsorx 

l.in the MS .kfi'nns IS dnidcl n„<l heated ta the p.uhost of s'fitlutUon 
om 0. 1,S0 reolimitm si, o, . 1,1 bo exusod and one end sninred cMciml to tlic 
ose.,! eosenngs of the .ord ™ tint thee n,ll bt no poss.b.l.U that the hnnen 
w ill Uecoiws ic cst ibkshttl tl ig WO, 1 ) 
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THE SEMINAL VESICLES 

Disease of the seminal vesicles may require operation for drainage or, occa- 
sionally, for excision of the seminal vesicles. In either case the technique of 
exposure of the vesicles is the same. The patient is placed in the exaggerated 
perineal prostatectomy position, and an incision is made similar to that used 
in perineal prostatectomy. The operation proceeds as in perineal prostatectomy, 
with blunt dissection on each side of the central tendon and division of tlic 
tendon and the rectourethralis muscle. The membranous urethra and apex of 
the prostate are now exposed. The urethra is not opened as in prostatectomj^ 
but the prostate and vesicles are pulled forward by a double tenaculum hooked 
into the base of the prostate, or by Young’s long urethral retractor. A sound 
or Young’s long urethral retractor is inserted into the urethra. 

The fascia that covers the apex of the prostate is divided and stripped 
back by blunt dissection, together Avith fibers of the levator ani muscle Avhich 
are attached to tlie base and lateral surfaces of tlie gland A double tenacu- 
lum is now inserted into the base of the prostate for retraction, or if Young’s 
retractor is used, the blades are opened and the handle pulled forward and 
upAvard to bring the seminal vesicle area into vieAv. By blunt dissection tlie 
rectum is freed Avell behind the prostate, exposing the vesicle area and the 
base of the bladder. The rectum is protected by a gauze pad and held back 
by a long, flat right-angle retractor, about inches Avide. NarroAV retractors 
m the sides of the Avound Avill aid the exposure. As the prostate is pulled 
forward DenonAullicrs’ fascia is diA’idcd near the base of the gland and stripped 
aAva}'- by blunt dissection, exposing the vesicles and the A'as deferens The 
Amsicles may noAV be excised or drained If there is not too much exudate or 
adhesions, they should be separated from the A'as deferens and base of the 
bladder, ligated at the base of the prostate and removed. If the vas is thick- 
ened or the ampulla dilated, it should be inci.sed and drained When exudale 
and adhesions prevent excision of the Amsicles, their posterior Avails are trimmed 
aAvay Avith scissors, leaving the anterior A\mlls attached to the bladder; or if 
preferred, the posterior Avails may be incised throughout their entire Icngfh. 
If the vesicles are incised or the posterior Avails removed, .small, soft rubber tubes 
AVith many perforations should be sutured to the remaining vesicle Aimlls. If the 
vesicles are remoA'ed, the tubes should bo secured to the Ams deferens If neces- 
sary, the prostate may be incised and drained, or partly removed, at the same 
time, but the bladder or urethra should not be entered if it is possible to aAmid 
it. Before the AAmund is closed, the base of the bladder, the peritoneum in the 
depth of the Avoiind, and the rectum .should be carefull}' examined, and if in- 
jured, should be immediatelj’’ repaired. The A\mund is closed by .siiluiing the 
IcAmtor ani muscles together beloAV the drainage tubes A\diich arc brought out 
at one angle of the AA’ound The divided rectourethralis and the central tendon 
are sutured A\'ith chromic catgut and llic superficial fat and skin Avitli inter- 
rupted .sutures of silkworm gut. A firm dressing is applied 
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11 H Yoxmg advised excision of the seminal xtsicics, ampullae and Iomci 
portion of the \asa deferentia and the Htvral lobes of the piostatc through the 
perineum for the treatment of tiibctxulosis of (he semiml tnct At the same 
operation the remainder of the ns deferens, tpididunis and testicle (if m 
solved) are lemo^ed tlirough the groin or scrotum 

The operation for excision of the seminal vcsicks is similar to the open 
tion just described except tint the lateral lobes of the prostate, tlie ampulla and 
as much of the \asa deferentia as. can be icaehcd are icmo\ed ^Mth the seminal 
^es5elcs Clamps are lett on the stumps of the icmammg portion of the xasa 
and t>%o narrou strips of iodoform gauze arc inserted into the deepest portion 
ol the •i^ound but the perineal woxind is not closed until the discised cpidubmis 
and rem lining portion of the ns are rimoicd 

After lemoning the cpidwlxmis (or (cstick), traction is made on the ^as 
deferens and it is hbciated fiom the otlu r structures of the cold to the intcxnai 
nng b\ insciting tbe finger through the extern il ring and folloumg the course 
of the xas deferens bach to the peritoneum The \ is is further liberated 
b> to and fro traction of the chmp attmhed to the dccpci portion and the \ns 
grasped uitli gauze cxtermlh The clamp is (hen icmovcd and the \as uith 
drawn bj traction on the external portion 

If the opposite cpiduhmis js invohed the same oporatiou is cnuiod out on 
til It side IE no opi ration is eloiie on the other cpidids mis a-, much of the xas 
as possible is dixulsed and remoxed uith the ampidh 
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ENDOCRINOLOGY AND ENDOCRINE THERAPY 
OP THE PROSTATE 

Linwood D. Keyser,! M.D , F.A C.S 

Foimaly Attending Singeon and Smgical Fathologist, Jloanolcc Ilospital, 
Consulting Surgeon, Veteians Administration, Gill Memorial 
Eye, Ear and Throat, and Burrell Memorial Hospitals 

While the prostate itself elaborates no specific hormone, it is the object of 
an interplay of endocrine influences Avhich have a far-reaching significance. The 
testes, the pituitary, and adrenals affect especially the development, growth, and 
size of the prostate gland Also they seem to have a definite but not too clearly 
defined influence on its regre.ssive changes in senescence and its hyperplastic 
manifestations, and to modify the groivlh and development of its neoplastic 
diseases 


The Testicular Hormones 

Following j\IeGhee’s isolation of an active lipoid-soluble male sex hormone 
from the bull's testes in 1927, Butenandt, Ruzicka, and others isolated andros- 
terone, deln'droandrosterone and testosterone. Subsequently the relation of 
these .substances to cholesterol and their synthesis from this chemical was estab- 
lished. It is now believed that te.sto.sterone is the true male hormone, andros- 
terone and dehydroandrosteione being le.ss active metabolic derAatives found 
in urine. 

It had been known that castration in lower animals was followed by atrophy 
of the prostate and seminal vesicles When androsterone was isolated, it was 
found by biologic assay that virility, sex vigor, and the occurrence of prostatic 
hypertrophy in later life ajipeared concomitantly with a diminution of andros- 
terone in the urine. Moore and Miller noted an e.speeial decrease in older men 
with prostatic hypertrophy. Hence the initial but somewhat erroneous assump- 
tion was made that these phenomena of senescence were due to a decrease in 
male sex hormone function. 


The Pituitary Hormone 

Hoskins in 1911 had developed the concept that the gonadotrophic activity 
of the pituitaiy was normally held in check by the gonads Smith and Engle 
showed that hypophysectomy in animals caused atrophy of the prostate, and 
Walsh, Cuj'ler and McCuUagh found that such posthypophysectomy prostatic 
atrophy in rats could be prevented by dailj' administration of male sex hormones. 
Also it was noted by Ivoienchevslo*, Nelson, Gallagher and olheis that castration 
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vas foHo\\o{i In alteration of secondary se\ characteristic*?, hjpertrophj of the 
jntiutar\ with tiic formation of peculiar a aeiiolated cells in the insophihe ek 
meiils (the so called siRiiet eelK oi eastiition ccIIh), and hjiioitioph) of the 
adrenals ‘^^uch eliangcs conld be pitscnUd hy administration of mak hormone 
in large amounts ot of Icv?tr amounts of male hoimone and ostiemch small 
amounts of estrogen 

From female endocruiologe it hid been established that there aie two 
ponadotrophie hormones in the anttiioi pituitiie {,lau<l our producing follicle 
stimulation, the other pioducing Inleimzitjon In the imie e\KUncc is ac 
cumuUting to show that the follicle stimuhting lioimone aefnates tlic semi 
nifcrons tnhulc to produce sjKun, while the lutcimzmg puituitarc factor stun 
ulates the inteiMiti il tells of I c'dig to ilaboi.ilc the androgenic hormone, which 
in turn 5,limulatcs the dmelopmenl of secondara se\ eharicteiistics 

Following the woiK of ‘\Ie\eis, Vidgoff and Iluntei, wjio somewhat pita 
doKicalh produced atiojthi ot the piost itc hi feeding rati with desiccated beef 
testes, I^wci and McCuUagli, irom c\pctimcutal csiekncc, developed the concept 
that the testis his two nnjor bornioncs One, inhibm, a water soluble hoimont, 
dm eloped in the tubules oi the g^rminil cells, inhibits or dcjirtsscs the gonado 
trophic flctiMlj of the pnuitan iiom o\eij.tuwuHting the interstitial tells of 
the testis Tho other, androitin, is produced bj the intcrstiti d cells of the testis 
Androitin. closclj related to androsteionc and ttslosltrone, acts as a sex stini 
uhnt and in excess produces pio‘'tatit Inpcrtiophs The Lower theoii, simph 
stated, IS that after iimldle age icgrcssne chinges m the gtuniml tells of the 
ttstis lessen the ehlioration of llm jutuitaii deptesamg mlubin The oieractnc 
pitiiitan then stimulates an oi erproduetion of so tailed androitm (male hor 
mone) wilh consequent prostatit hipirtrophi It had been noted btfoio tint 
parenteral injection of the interior pituitnrv hke principle of pregnanes urine 
i ould prodnre prostatic enhrgcmcnl m cistratcd rats and monke;^s Whether 
or not this cnlargemrnt is similar to prostatic hi pertroplij m man is a matter 
of dispute IToweier the Low er theon has not licui accepted There is neither 
enlargement of tho pituitan m benicn prostatic hipeitrophi in man nor are 
histologic changes noted there is no prostitic hipeitroplu m teratomas of the 
testis wheio laigp amounts of ciiculating substances similar to pituifan gonado 
trophic hormone ire prrsent, then is no consistent finding of increased urman 
c'-cretion of significant amounts of either gonadotrophic substaneos, male hor 
mone or estrogen in patients with prostatic hijiertiophj 


Estrogen or female sex hormone now inters the picture 7ucUrman showed 
that male and ostrogcnit honnonc arc both el iboratod m the male organism 
He felt that thc\ arc bdanccil m such proportion that the tstrogeme powers 
of the female sc\ hormone arc ordmank inhibited Senescence disturbs this 
bahnet Wu^ieister in 1037 idiameif the idea that the female Jiormone 
diminishes m later life in both male tml female whose organisms tend toward 
hi peninlation ” The anterior pituitan, facing no longer mhilnled hy cstro 
gen, oierstimulates the testis to elaborate an excess ot androgen md thus stim 

uhtes the genital apparatus to he pertrophi 1 1 s sum 
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Further concepts of estrogen-androgen imbalance as a cause of prostatic 
and genital changes Ymre numerous. Zuclcerman and Parkes produced prostatic 
enlargement in castrate monkeys by estrone injection and counteracted it with 
injections of testosterone. The enlargement is due to an increase in the tibro- 
muscular elements, with hyperplasia and metaplasia of the ejaculatory ducts, 
prostatic collecting tubules, the epithelium of the urethra and vagina masculina. 
The epithelium of the true prostatic glands did not change Geschickter by 
injecting testosterone restored the prostatic epithelium and hypertrophy of the 
seminal vesieals in monkeys whose prostates had undergone atrophy from cas- 
tration. Lacassagne, Burrows and others demonstrated that administration of 
estrogens to mice produced metaplasia of the prostatic epithelium (a eominoii 
finding in prostatic hypertrophy) Van Cappellen, Burrows and Zuckerman 
concluded that large amounts of estrogen acting during presenility would cause 
enlargement of the prostate. If true, large doses of androgen should prevent 
and relieve prostatie hypertrophy. However, Moore, McClellan and others 
found that injection of testosterone in large doses resulted in no significant 
restoration of the involuted prostate of presenility or in the histologic appear- 
,ance of the benign hj^pertrophied prostate. While injection of estradiol benzoate 
produces conspicuous alteration in the urethral and ductal epithelium, there 
is little if any change in the tissues of benign hypertrophy. However, Huggins 
has demonstrated tliat injection of testosterone restored not only the size but 
the secretory activity of atrophied prostates of dogs following castration. 

Again showing how conflicting the evidence may be when different workers 
deal with different species under varying conditions, we- may cite Korenehevsky 
and Dennison who produced prostatic atrophy in normal rats with estrone and 
prostatie hypertrophy in castrated rats with the same female hormone ; Doming 
and co-workers’ demonstration of prostatie hyperplasia in a male macaque 
monkej’" with estrone; a converse observation of hypertrophy of the rudimentary 
prostatie analogue in female mice with testosterone but not with estrone. This 
evidence supports the view that overbalance of female hormone in males and of 
male hormone in females might produce hypertrophy of the prostate or of its 
eontrasexual homologue in certain animals. Wattenberg and Moore note that 
the utricle and prostatie urethra are homologous to the female vagina. They 
found that the clinical use of estrogens produced squamous hyperplasia of tliese 
structures, such as have been noted experimentallj’- in mice and monkeys 

In general, the experimental evidence of hormonal relationship to prostatie 
enlargement is confusing and highly controversial. It has been of value, how- 
ever, in suggesting certain avenues of approacli to the clinical use of hormones 
in tlierapy. 

The Nature of Prostatie Enlargement 

Deming and co-workers from histologic studies contend that the components 
of the prostate gland responsible for benign enlargement are the muscle fibers 
(originalty from the lower Mullerian tube) and the prostatie duets. The process 
begins as a solid fibromuscular mass of Mullerian tissue in the muscular wall 
of^the prostatie urethra. This mass stimulates an epithelial proliferation of the 
ducts. The primary tumor is then invaded by the duet epithelium which forms 
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elandulir ti‘‘<!uc and grows more npnlh than the stroma Hence the mass nn\ 
appear whollj glajidular The phnd? of Alb-iinn and the ghnd-, of tlie pos 
tenor and lateral lohes are not intoUed m the caiK phases of dcselopmont 
Thus hemgn enhrgcmcnt is a Inptiplasia and not a heportrophe of tissue 
Thc\ toiupare this with the growth of uterine msonn and note tliat In pothcti 
calh thc^ base a common aulage The htperplasde growth causes compnssiou 
atropln of normal prostatie tissut which is displaced lateral^ h\ the growing 
adenomata These authors contend that hormone thcrip} docs not affect the 
hyperplastic tissue and dots not cause regressive changes in the normd pros 
tatic tissue which is already atrophied hs compression 

The Incidence of Benign and Malignant Prostatism 
In Ti to jO per /cnt of men over uO scats some hvpciphsia oi the pio^t Ut 
IS noted A v ambit mimbei fiom 20 to 'lO pet cent, of these will leqmie treat 
ment for obstruction The incidence of tancei as a histoJogif finding is im 
prcsspc In 1935 Bich noted 41 oases of prostatie cancer in 232 lutopsics in 
men over 50 years (16 per cent) >foore in 3935 ohsened cancer in 263 pros 
tites from patients, nont under 44 scars 17 per cent fiom 41 50 sears, U per 
cent from 51 bO sears 23 per cent from 61 70 seal's 21 per tent from 71 80 
years and 39 per cent from 81 90 years Ilaron and Angnst found histologic 
e'ldeiue of cancer (occult uleiiocaicmomat m 46 percent of 50 prostates studied 
hy serial sections The j>ros{aies y\cro Irom uiisckctcd cotisceutue autopsies in 
men over 50 jears Jlctasrises '‘cie not noted In genen! the incidence oi 
hy portropln yy as three times that of cancer 

Carcinoma of the prostate is frtqiienth asso'ntcd with benign hyptrtrophy 
hut piobibh arises indtpendcnlh of it In about 77 pir cent of the cases the 
disease begins m the poolcrior lobe yvhieh is almost necer the seat of benign 
hyperplasia Adoiiocarnnoma medullaiy scirrluis and exen squimou-s celled 
yanetics are found and may frequently bo associaled iii the same ghnd The 
groyyth of prostatie cancer is insidious and yanablc Certainly \\c do not sec 
carcinoma of the pio<ii'tte fliniralU i« the same degree of frequency that is notetl 
histologitaJly at autopsy or especially m send sections of glands remoyed at 
lutopsy Sarcomas of the prostate are exceptionally rare \\ hile they may 
occur it any age, most cases are eneounlered m jouth 

Clinical Use of Hormone Therapy m Benign Prostatism 
Male hormone therapy, chiefly testosterone has been yyidelj ai'icd for benign 
piostatic hypeitrophy -Walther and Willoughby reported 15 cases so tuated 
yvith temponiy clinical improiement Pay, Cary, Boland and others re 
portcrl Mniilai oases which responded clinically to testoj^teione but no changes 
in Mza were noted by cystoscopy or by rectal palpation Hcckel was not im 
piessed with the uso of testosterone m piostatn hypertrophy but did find that 
oligospormi i resulted fiom eyntinued liige doses 

lln Iht the use of the mile homone Ins not bien sstist icton It tini 
nt at times In lull, biting the pitninr, or b, stimulating the ratiscnlatutc of 
tho Middcr (Ivcims) to greater propalsne artnitt or perhaps In ctciliii" 
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indirectly the adrenal cortex to activate steroidal hormone influence on the 
prostate. It may also supply an androgenic deficiency, counterbalance an estro- 
genic excess, thus restoring a theoretical androgen-estrogen imbalance It must 
he remembered in considering the effects of all hormone therapxj that benign 
low-grade prostatic obstruction normally is associated with periods of regression. 
Some authors find that the effects of testosterone therapy are no better than 
tliose achieved in a parallel series of cases wlien injections of saline are given 
(Draper). Certainly no specific changes in size of the gland or regressive his- 
tologic changes in its tissues by biopsy have been noted. 

The use of estrogens in treating benign hypertrophy, however, cannot be 
dismissed so quickly. With Huggins’ introduction of antiandrogenic therapy 
in prostatic cancer there also arose much popular interest in the hormone therapy 
of treating benign hypertrophjL Huggins, Stevens and Hodges subjected 3 
patients with benign h 3 ’'pertroph.y to castration. TJiis was followed by epithelial 
atrophy together with gross decrease in the size of the gland as revealed clini- 
cally and by biopsy specimens They felt that as old age approaches there is a 
decrease in the male hormone, yet enough liormone remains to produce prostatie 
hypertrophy. However, if this residuum of hormone is eliminated or reduced 
by castration, the prostate will atrophj' Also by the administration of estrin 
without castration the remaining male hormone is neutralized and atrophy 
similar to that produced by castration takes place. 

Estrogens, chiefly diethylstilbestrol, have been widely used during the past 
ten j^ears Kahle and Maltiy, Kittridge, Klein and Newman have noted a fairly 
high degree of clinical improvement in a variable percentage of eases thus 
treated In some instances the size of the prostate noted by cystoscopy and 
rectal examination was definitely diminished and biopsies showed regressive 
changes in the prostatic tissue On the other hand, Pierson, by roentgenographic 
measurements of the prostate in 13 patients with retention of not over 3 ounces, 
noted a variable diminution in the size of the' prostate, averaging about 7 nun, 
in 10 cases after treatment with daily small doses of stilbestrol He felt tliat 
the shrinkage was not great enough to wai’rant this therapy except in unusual 
cases 

Keyser reported successful clinical results from the use of estrogen therapy 
in 41 patients with borderline prostatic obstruction, i e , with weak stream, 
dribbling and nocturia, but little residual However, in another group of 21 
patients of similar type, estrogen tlierapy seemed of little value In 58 patients 
with larger glands and higher degrees of obstruction (residual urine over o 
ounces) estrogen therapy, while occasionally attended by brilliant results, was 
not on the whole satisfactory. Many patients improved temporarilj’- but later 
had recurrence of obstruction which required surgeiy. Nine patients who for 
various reasons required suprapubic cystostomy were given large doses of 
estrogen Their sinuses closed and remained closed Tlie patients voided well 
and had little or no residual urine Another group of patients (about 20 in 
number) were placed on indivelling catheter drainage. After estrogen therapy 
such reduction of residual, increased force of stream, and general well-being 
followed that operation was refused. 
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DietJijhtilKstioI ju doses of 1 to 20 mg or c\cn moic daih bj mouth or 
b\ injection Ins I cm the drui? most used The optimum dosage being unknown, 
the authoi iKomnitnds ststting with 5 mg daih, incrDisnig or decreasing the 
dosage to the paticjit s tolcruiee The drug lias urtam Inzaids, mz , nausea 
(a ser\ ficnuciit finding^ dizziness, edema of the louci evtiemitns, and an 
er\ Uiematous skin rash, at timet» leading to e\folntivt dermatitis koss ot libido 
and Qhi,osperinn icsu)t liom large doses and must he considered jn treating 
Miunger men or older ones nho aie SI \mlls active Painful engoiged hic ists 
occur m a large projioition of cases on prolonged llicrapv or uitli Itrgcr dosage 
Stopping stilbcstiol and sdmiinstrition ot testosterone nnj relieve this breast 
cnirorgcment IIowcvci, testostcione dots not entireh neutrdizc c.trngen effect 
noi Ins the e\ict (piantilv of the dosage needed to depress cstioi,en action been 
dcteimmcd 

Pietmiin estiidiol benzoate ind fstiinl Invr been used uifli variable 
result when diethslstvlhestrol has not Uecu tolervted Pstmvl m dosage of Q03 
to 0 7 mg dailv lias seemed most eOoctive ni scvtril instances when given over 
peiiodhi of ten davs and lopeatcd aftci an intcival of icst 

In summarv, estrogen or andiogeu thcrajn is no substitution for surgerj 
in patients uith ucll developed piostati'* obstruelion 7J>c accurate ctahtaUon 
of hormaub thrapy ic<,oi«c» most dtJficuU uhcu ttc remember that proitatism 
fricjiuntly regresses oiic^ st/mpfowj stdivid^ fot long perwds of fimc \ihen local 
measures such as masiaoc (ttaUunnui draMiagc or etenno tluiapy au apphed 
N^'vcrtheless hormone treatment, espceiallv vvilii estrogens appears to bo ot 
value in liordcrlino lase^. v.ith snnll icsidinl md sott glands It mov be tried 
with occisional success m lirgtr obstructive glands If after one to two weeks’ 
treatment no &haiplv dctvncd and obvious unprovement is obtained, resection 
or prostatectomv is m order 

Endocrine Therapy m Prostatic Cancer 
The application of endoeimc thcrapj h> Huggins and Heilist to the trest 
mciit of prostatn cancer is one of the outstanding contribution > to modern 
science It marked the fiist signal response of malignant diseisi to ehemo 
therapv 7 Vp mav state tbe concepts devclopevl In tins work as follows The 
histogenesis of prostatn carcinoma is not iltogcther autonomous Thes-e neo 
plastic cells arc stimulated bv androgens from the testis md to a lesser degree 
iiom the adroii ds Thp effort to eliminate or reduce to a minimum thi^ androgen 
stimuhtion has been carried out (Ij hv surgical castiation (2) 1>\ castration 
with \ rav irradiation, 1 3) bv administration of estrogens with or without cas 
tntton to neutralize or depress andtogen, (41 hv idrenalectomv or adrinal 
inadi tion to eliminate a s»co«daiv source of androgen fonuation after cas 
Union and f5) bv pitiiitarj irradiation as a means of suppressing pituitan 
stmuilatiou of androgen elaboration 

Prostatic cancer cells freed fvom androgen stimulation undergo retrogies- 
sue ihaiige Dcrcise m size ol rniilci condMi^ation of nuclear clironntin 
absenoe of imeleoli tleirmfc of tin cetoplasm rapturinj; of cell memiiranc'! ciitK 
I oile» eiico ot cacuoics, csith olUunte clnstenng of pcknotic nuclei and frag 
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ments of cells in the center of acinar spaces, have been noted (Kahle, Slienken 
and Burns), All the cells do not die but after a variable period of tune they 
resume a recurrent but frequently decreased activity. 

Estrogen inhibits pituitary activity, depresses the germinal epithelium of 
the testis, and, to a variable degree, neutralizes the male hormone or diminishes 
its elaboration. Excessive estrogen administration may produce carcinoma of 
the breast in male mice. The possibility of such a result in the human male 
and female has been suggested 

Significance of Serum Phosphatase 

Huggins found that the serum acid phosphatase was usuallj^ elevated above 
the normal (3 to 5 King Armstrong Units) in advanced prostatie cancer, espe- 
cially if bone metastasis is present The neoplastic epithelium itself showed 
large amounts of this enzyme as determined by specific staining methods. Acid 
phosphatase present in traces in the prostate of infants is found in large amounts 
in normal adult and hypertrophic glands It is even more abundant in prostatie 
cancer cells. Grollman holds that acid phosphatase in prostatie cancer does not 
enter the circulation in detectable amounts until the neoplasm breaks through 
the capsule with local infiltration or distant metastasis. Then the serum acid 
phosphatase becomes elevated in as high as 85 per cent of patients (Sullivan, 
Gutman and Gutman). In a fair number of patients, however, with extensively 
disseminated lesions this enzyme remains normal in the blood (Alyea and Nes- 
bit) , Febrile reactions may temporarily reduce elevated serum acid phosphatase 
even in advanced cancer 

Castration is usually followed by a sharp drop of the elevated serum acid 
phosphatase within a week This occurs more slowly (in 2 to 3 weeks) after 
estrogen administration. Failure of the elevated serum acid phosphatase to 
fall after castration or estrogen administration is usually accompanied by uo 
clinical improvement Furthermore, it is a sign that the patient will not respond 
to antiandrogenic therapy and that tlie cancer cells have become autonomous 
and are no longer androgen dependent 

Serum alkaline phosphatase is frequently elevated above normal (6 1o 10 
King Armstrong Units) in prostatie cancer. It reflects activity of bone around 
tumor metastasis Patients with bone metastasis have an increase in level of 
serum alkaline phosphatase in about one-third of the cases In a large number 
following castration there is a sharp rise followed by a gradual decline m tlie 
level of this enzjTOe to normal, reflecting a decreased metastatic activity with 
bone healing. The serum alkaline phosphatase is less likely to rise in palienfs 
treated udth estrogens. 

Elevated serum acid phosphatase lias come to be regarded as evidence of 
bone metastasis and its rise or fall is interpreted by many autliors as an index 
of response to endocrine treatment. Its rapid or progressive rise is an unfavor- 
able sign Huggins felt that failure of the serum acid phosphatase level to fall 
after orchiectomy may be due to extratesticular androgen formation probably 
in the adrenal cortex and that this feature was an indication for estrogen 
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therap; In man-s of Ihese eases it is also proInWe tliat tb tnnioi colts hast 
become androgen inckperubnt Contran to these mcus Ncsbit feeb tint the 
scrum acid phospliatabc is not i relnhlc indf\ of metastatic actnitj 

Sedimentation Rite of Erythrocytes 

Numerous authors ha\c cilled attention to the frequent finding of needer- 
ited ervthroejtc sedimentation rate in malignant disease, tspecialh ubmi 
metastatic Bo^hii and TiUiseh and othera haae studied the matter in reh 
tion to piostatic canter and fed that the sedimentation rate shouUl be taken 
into consideration with acul phosphatise le\cls in caaluitmg the aetuitj of 
this disease 

The Sigfiuficance of the 17 Ketosteroids 
These suhstanees ire steioids haung a ketone group of the 17th caibon 
atom Tlu> are produced m the testis and adrenal cortex and their quan 
titatne estimation la the urine is regarded as an indes: of the androgenic 
aetiMU of these organs Thej include androstorone and related compounds 
as well as estrone Tht tstionc can be eliminated b% treatment with aUali, 
leaving the wrmarj androgens, which can be further divided into alpha and 
beta fractions, the latter being piecipitated by digitonin 

Several authors have studied the cstrction of IT-kctostcioids m prostatic 
disease but Frame and Tev ett, and Satterthuaite, Chute, and otheis found 
that there vv ere insignificant differem es in the dailv excretion of these steroids 
m the unne of prostatic tanc^r patients and m that of normal men m tht same 
age group Huj,gms and Scott found m four tas.es of piostatit canter treated 
bj adrenalettomv after cistration as a furthir antiandrogeme regimen that 
tlie 17 ketosteroids practicallj disappeared 

The general opinion is held at present that 17 1 etosteroid determination is 
not of great prognostic value in treating prostatic diseise Cistrition de 
creases estrogen unnarj excretion </nd some authors state that it causes a late 
rise in urmarv androgens Q? ketosttroids) from adicnai activitj Likewise 
the pitvutan gonadotrophic hormone excretion m the urim rises following 
castration Estrogen (stilbestro!) idmimstration decreases 17 ketosteroid out 
put and that of the pituitarv gonadotrophic hormone I^stiogcn atlramistra 
tion causes a rise m unnarj estrogen assays 

Climcal Treatment of Prostatic Cancer 
Antiandrogeme theripj of prostatic carcinoma ctnteis chieflv aiound 
castration and the administration of estrogens Castration in a mijontj of 
cases IS followed bv relief of pain, increase in appetite m hemoglobin, and m 
general wcllbting However, tber*. is loss of libido and the pov er of tieotion 
The prostate becomes softer and diminishes in sire Bonj metastases fre 
qucntlj show mereiscd cakificalion bj xrar and at times appaient healing 
Trequenth patients hive hot flashes which can be controlled bv estrogens 
Injection of testosterone probaWj leactivate:. the grov th as pam heroines 
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intensified and tlie serum aeid phosphatase level rises. In performing orchiec- 
tomy only the glandular tissue of the testis is removed hut this must be done 
thoroughly. 

Estrogen therapy if successful produces these results more slowly, hut 
some outstanding urologists such as Kearns (who uses Estinyl 0.05 mg. daily) 
and Dean advocate estrogen treatment initially. Herger and Sauer and Nesbit 
ran parallel series of cases, one treated initially by castration and the other 
initiallj’- by stilbestrol. Herger and Sauer felt that estrogen is useful initially 
in selected cases but that these should have frequent examinations and that 
castration should be done when changes in prostatic size, infiltration of the 
pelvis, obstructive symptoms, or elevation of the serum aeid phosphatase are 
noted. Nesbit ’s clinical results from castration and estrogen therapy were 
somewhat identical but there was more regression in the size of the gland in 
patients treated with castration. Pain in certain patients after castration was 
relieved by stilbestrol. Herbst, Emmett and Greene, and Alyea advocate, as a 
I’ule, initial castration followed by estrogen in Aunrying- dosage and type. 
Deming feels that castration and estrogen produce about the same result. In 
general it is agreed that castration should be the initial procedure ivlien exten- 
sive malignancy and metastasis are present and when the patient does not show a 
faAmrable response to estrogen. Hoivei'^er, ivlien castration has not produced a 
faAmrable response, as a rule estrogen ivill not bring improvement. Alyea, in 
a series of 40 patients treated by orchiectomy and folloived over a three-year 
period, found that 32 per cent ivere dead in tivo years. Of 23 ivith metastasis, 
32 per cent ivere dead ivithin one year and 42 per cent ivithin two years. 

Munger has been the champion of x-ray irradiation of the testis as a means 
of castration. This is combined with regional irradiation. Others have sug- 
gested irradiation of the adrenals and ei’^en of the pituitary, especially when 
reactivation of the cancer occurs following castration and estrogen therapy. 
HoAveA’’er, such measures have not attained wide acceptance. 

The life expectancy folloiving antiandrogenic therapy has naturally not 
been consistent in the numerous reports such as those of Alj’^ea, Biidsall, AYcar, 
Carroll, Seamans, and others. Bumpus in 1926 found that in 485 cases when 
no treatment ivas giA^en the aA^erage duration of the disease from the first symp- 
toms to death Avas 31 months. Surgery and irradiation prolonged life but 
little, AA'hile relief of obstruction (at that time by cystostomy) on an average 
prolonged life to 57 months. The A\ariability of cancer in its grade and prog- 
ress in the indiAddual patient, the extent of the lesion at the time treatment is 
undertaken, and other factors make it difficult to answer the question as to 
hoAV much longer patients Avill INe after antiandrogenic treatment than if they 
had not been given this therapy. 

Antiandrogen Treatment Preliminary to Total Prostatectomy 

Recently certain urologists, among others Colston and Gutierrez, JiaA’c 
proposed castration and estrogen treatment in selected cases of proslatie 
cancer Avhich have progi-essed .lUst beyond the stage Avhero i-adical total lU'O''- 
tatectoniy is indicated AYhen the gland re.sponds by shrinkage and penpros- 
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tatic imlin ition subsides, totjl pioatatcetomj ro'i> be performed ^\lth operatne 
rcco^cr^ as a nile This use of antiuidiogen thenpj is hopelul but Me must 
imit thi i)assa«,e<jt turn to esuhnte its < flic les 

In sumnnrj uc maj sti that castration and tstiogcn therapj pi't relief 
and restore util being to the pitieiit with prostatic cantor 'ihe} produre 
regression of the grouth for a \amblc ptnoJ of time Hou long tlies ac 
tualh prolong the life e-^poctanev of the pitu/it, in spUc ot an abundance of 
clmical eMdence, remains i disputed point 
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CIIAT’TKB XLIII 
TllB PKOSTATE GLAND 

General Considerations, Pathology, TransBrethral Kesection, Prostatectomy, 
Operations for Cancer of the Prostate 
Obstructue lesions of the prostate gland present manj intcicstmg patho- 
logical sanations It is therefore obsious tliat no single method of treatment 
can be expected to correct vsideK sarjing tjpcs of lesions and in all cases aliKe 
restore the unnarj tract to normal function The crippling effects of the ob 
stmction on the upper urmaij tract and on the eirculatorj s^stom, together 
with the inan> complications that ma\ ittend advancing >cais, hhevisc re- 
quire variations m the treatment administered 

Although it IS mj purpose here to discuss the surgical managfment of 
probtatic obstruction, the subject will lie clarified if we preface the discvisMon 
l>> a brief outline of the pathological and clinical problems cncoimtoied In 
the previous chapter Dr Linwood Kejscr has discussed cnclocrmologv and 
endocrine therapy of the prostate The three nnjor pathological changes ui 
the prostate are carcinoma, median bar ind glandular hj-pcitrophj 

Carcwvom'v ci the prostate is similar to carcinoma arising in other ghndu 
lar organs The> are usually recognized as scirrhus and idenocarcmomatons 
growths lleduUatj carcinomas are rarelv encountered The> occur m the 
saoip age group and are frequently associated with bemgn hjpertrophj of the 
prostate Carcinoma, however, is not related to bemgn hjpertrophj winch 
arises from the periurethral glands while carcinoma arises from the parenchvma 
o£ the true prostate usuallj near the penpherj Carcinoma has been thought to 
arise usuallj in the posterior lobe of the prostate hut caroful studies have demon 
strated its origin in all parts of the gland After mfiUratnig the prost ite, e ir 
euioma mvadcs the seminal vesicles It mav metastasize to anv organ but is 
most frequentlj recognized m the bones of the pelvis and spmt Because oi the 
fact that obstructive symptoms occur rithcr late, the disease is not often dis 
co\ trod until it has spread bev ond the prostatie capsule The earh lesions are 
lusualh situated near the surface, are flat and stonj hard When the cntiic 
prostate is invaded, it becomes fixed to the surrounding tissues The etiologv 
of carcinoma of the prostate is no better understood than that of eanecr else- 
where The rapiditv of growth is usuallv influenced bj endocrine thenpj but 
in no instance so far reported has there been a euro either bv castration or the 
administration of stilbestrol Carcinomatous ehmgos have been reported m 
from 14 to 29 4 per cent of men past fiftv years of age The incidence of malig 
mnev is mneh higher in theverj eWerfj piticnt 

Median bars result from fibrous tissue contraction following lorn, eontmued 
inflammation of the prostate involving the bladder onfice The tissues about the 
internal sphincter betome somewhat fixed, with stenosis and a h'k of elasticitj 
770 
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of tlie internal spliincter. The patient is nsuallj'- j'^onnger and in better physical 
condition than the patient suffering from glandular hypertroph}-, but the symp- 
toms and pathological changes in the bladder and kidneys are similar In my 
experience, diverticula of the bladder have occurred more frequently witli 
median bars than with glandular hypertrophy. This seems logical since the for- 
mation of the bar is a slower process than the growth of glandular hypertrophy. 
Fibrosis and fixation of the vesical neck require an added effort of tlie 
muscle of tlie trigone which after a prolonged period causes hyiiertrophj'^ of this 
structure. Occasionally the trigone becomes so thickened that it causes ad- 
ditional obstruction (Fig, 621) and an opei’ation is necessarj’’ to divide the 
trigone before normal bladder function is restored (Fig, 622), 



Fipr G21. — Hypertrophy of the tripone causetl by fibrosis (median bar) of . 

orifice The hypertrophied trig:onc causes additional obstiiiction (Dodson, Southein Jlcdiciiu 
and Surgrery, December, 1929.) 

True glandular hypertrophy consists of a proliferation of glandular tissue 
in, or adjacent to, one or more of the lobes of the prostate. The most trequent 
hjqjertrophies arise from the lateral lobes and the posterior commissure or 
median lobe. AVhen hjqiertrophy is confined to the lateral lobes the enlarge- 
ment remains below the internal sphincter. The uretlira is encroached upon 
laterally and its anteroposterior dimension is greatly increased. The internal 
sphincter is not dilated This is the class of patients who may present very 
large glands on rectal palpation with very little residual urine. They arc subject 
to attacks of complete retention wliieh may subside after catheterization or a 
few days of bladder drainage, leaving the bladder function clinically almost 
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normal until a «5im\hr attack xctuiRs Iiatient<? often encouraged bj 

such experiences dclax opciation iintil then gcnenl Jicalt}i is grtath im 
paired Sueli eiscs maj also gne a false sense of value to nonsurgital me^s 
arcs, such as hormonal tlicrapv, m the trcitmcnt of prostatic livpertrophj 

Posterior commissural hipeilrophj presents itself aj» a mass ot glandular 
tissue bulging from the postcuoi aiea of the niternal sphiiittcr The sphincter 
!s dilated and often assumes a trcsventic appeaiance The tngono is hjper 
trophied as a result of mttifeieiicc M this ghndnlai mass nith its normal 
function When lateral lobe enhiguncnt accompanies h\p«.rtiophj of the 
posterior commissure the hvpeitrojihtcd tissues protrude through the dilated 
sphmctfr, often producing ven laigc masses in the bladder Viben the blad 
der musevdatme cm no loiigci o\cr<orac the obstruction, residual luinc slovvlj 



He C.2 Trigone Cultled in nOiiline permitting frti. HarWer ilrain ice (l>oJ»on J>outhern 
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but constantis mereises ihe blnddex wall betomes tliinned out and frequently 
pronounced impairment of tin. kidnevs occurs before the patient realizes his 
need for medical attention Onto complete retention has occurred, normal void 
mg liv not re established except bj the removal of the obstructing tissue The 
subtcmcal glands of Albarran situated beneath the trigonal mucosa at the 
sphincter, mav hvperlrophv producing anothci tvpe of middle lobe The 
mass of tissue vs somevsUvl more rounded than posterior commissural hvpcr 
tropin, and is often almost pcdunciilattcl ftiowing above the muscle il docs 
not cause hjpirtrophv of the tngone It does hovuver, produce n most effee 
tne barrier to normal voiding The growth causes dilation of the sphincter 
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and when accompanied by lateral lobe hypertroiihy, it produces a pathological 
and clinical picture similar to the combined enlargement of the lateral lobes and 
of the glands of the posterior commissure. Significant enlargement of the 
anterior commissural glands is unusual and never in my experience has oc- 
curred except in unison with hypertrophy of otlier areas. Since the advent 
of transurethral resection, failui'e to restore bladder function has resulted from 
overlooked masses of tissue in this area. The posterior lobe of the prostate 
is often the site of carcinoma, but is rarety involved in benign hypertrophy. 

In addition to pathological variations, the elinical course of the prostatie 
patient is influenced by a number of factors, including infection, calculi and 
circulatory disturbances, as well as unrelated constitutional diseases. Tliese 
factors influence both the course of the disease and the method of treatment. 
The choice of treatment therefore must be determined after careful study, not 
only of the nature of the pathology and of the clinical manifestations, but of 
unrelated diseases and frequently of the social and economic problems as well. 

It is the experience of most urologists that the average patient seeking relief 
for prostatic obstruction is in better physical condition than in former years. 
Kretschmer and Squire found that a group of patients studied from 1945 to 1947 
sought relief on an average of 17.5 months earlier after the onset of symptoms 
than did a group treated from 1933 to 1937 and as a consequence had fewer com- 
plications and less damage to the Iddneys. Edwin Davis has also called attention 
to the high percentage of good risks seen by the urological surgeon and lias 
emphasized the fact that such patients may be operated upon without prelimi- 
nary drainage or prolonged preoperative treatment. This is a safe procedure 
when the patient’s kidneys and circulatoiy sj’^stem have not been impaired by 
prostatic back pressure, but if there is pronounced infection or evidence of renal 
impairment it is well to be more cautious. 

In the advanced stages of obstruction there is always some impairment of 
the kidnej^s and often of the circulatory system. Re-establishment of drain- 
age preliminary to operation improves the function of these organs and permits 
prostatectomy to bo done with relative safety. The type of drainage to he 
instituted must be decided for each case. An indwelling calhelor is the method 
of choice if the patient can tolerate it. Many patients suffer so much from the 
presence of the catheter that it is necessary to institute drainage by suprapubic 
cystostomy. When this is done a .soft mushroom or Foley catheter is introduced 
and the bladder sutured watertight around it, thereby making the patient much 
more comfortable. 

I frequently use the trocar to establish suprapubic drainage in greatly 
debilitated patients when the bladder can be palpated above the pubis. There 
is little danger of peritoneal iipiury and it causes much loss shock than cys- 
tostomy. AVhen drainage must be continued over a jieriod of weeks, it is safer 
than catheter drainage becau.se of the relative freedom from infection. 

The length of time required to determine when patients can stand pios- 
tatcctomy differs in every case Tiiose coining early with very little residual 
urine and all of their organs functioning normally may be operated ujion after 
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a few da\s of pichmnnrj while others maj require \ ceU or mouths Im- 
proienicnts in rhemotiiorap^ and the addition of antibiotic tliorapi Itavo grcith 
diminished the incidence ind dangers of inicetion and a*; a consequenco have 
permitted the period of prchminarv treatment to be grcatlj reduced m most 
cases The itidivjriminatc pitscnbmg of penicillin and streptomvein in cverv 
patient as a prophj lactic measure or in mild infections is not wise A fan num 
ber ol patients become sensitive to penieiHm, and some bacteria arc Known to 
develop resistance to streptoinvem Eseept in acute fulramating inlections, it 
IS well to depend upon cultures ind sensitivUj tests to dctcnnvnc the drug of 
choice The prophjiaetie administration of small doses of i sulfonamide is 
dehnitelv helpful during the period of drainage either with tubf or with catheter 
It IS interesting to note that constant drainage of n bladder long accus 
tomed to retention seems to have .as much beneficial influence on the crippled 
heart and v iscular circulation in some cases as it does on the damaged Kid 
ne>s There is uMiallv a fall ui blood pressure following the relief of long con 
tinued retention ot urine In a senes of 56 patients O'Conor found that the aver 
age fill of svstolic blood pressuie during the first 2-1 hours was 40 mm of mcr 
cun and that the average fall of the diislohc pressure was U mm of meicurj 
This fall m blood pressure w a considerable factor in the temporarv diclmc in 
renal function that is often noted following the institution of bladder drainage 
In recent jc^rs the nectssitv of gradinl decorapicssioa of the chionicallj dis 
tended bladdei is questioned bv manj experienced uiologists The dancer of 
immediate and complete dr image hss ccrtimlv been overemphasized m the past 
but gradual bladder detomprtssion should not be abandoned entirclj It is 
an sddid safeguard to the elderlv patient with hvTcrtension, diminished reml 
funttion and a large retention of in me that has existed manj months 

It will usuallj be noticed that following the institution of dtauuge the 
patient’s Kidnev function, blood piesMire, and sense of wellbeing dvchne to 
tether for the first few davs, and dwnng this time the patient should be closelj 
watched A full intaKi of fluids is rtquiicd and active supportive measures 
are instituted if nocessarj BiuretiDs have not proved of value m our hands, 
and hot packs are too depressing for the avenge old man Uremic sjmptoms 
can uswaU> be tonitolkd bv a Iiige intake of fluids fice elimination of the 
bowels, and cardiac support 

rollowing the institution of drainage, the blood pressute is taken thih 
and the Kidncv function ehetked np ome or twice a week, areordiu’ to the 
patient's general condition The phenoHilfonphthalem test, the blood urea 
nitrogen estimation and the specific gravitj and total volume of the unne arc 
the guides to the kidnev function TJiese tests often show fluctuation diitmg the 
first few davs following drainage When the kidnovs become adjusted to nor 
mal conditions and begin to improve m function, the tests taken at difteient 
times become more constant indicating tint the kidnev s have revclmd their 
normal function The blood pressure also fluduitcs markcdlj following tlie 
institution of drainage, and a constant Wood pressure should lie iwaiutained at 
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least three days before prostatectomy is done. Every patient with any cardiac 
wealmess should he thoroughly studied by an internist and appropriate treatment 
instituted. 

The choice of an anesthetic enjoj's a prominent place in the literature on 
this subject. In most cases spinal anesthesia is quite satisfactory and for 
prostatectomy not more than 100 mg of Novocain is needed. If the patient 
is given % of a grain of ephedrine immediately before the anesthetic, very little 
fall in blood pressure will result from so small a dose Safety is increased bj'^ 
giving 5 per cent dextrose in Ringer’s solution intravenously during the opera- 
tion. The rate of flow is regulated by the blood pressure. When spinal anes- 
thesia is contraindicated, eth3den e-oxygen is an ideal anesthetic for these pa- 
tients It gives sufficient relaxation for operation bj' either route, does not 
seem to retard the function of anj’’ organ, and is peeuliarlj'^ free fi’om the nausea 
and flatulence so distressing to these old men after other general anesthetics. 

Just before the patient is taken to the operating room his uretlira and 
bladder are thoroughlj^ irrigated with boric acid solution. As soon as the pa- 
tient is under the anesthetic, a 5 per cent solution of dextrose in Ringer’s solu- 
tion or water is given slowlj^ by vein In this way a large amount of fluid is 
given wdthout discomfort to the ])atient and when most needed 

Choice of Treatment 

If carcinoma is recognized or strongty suspected Avhile still confined to 
the prostate, Young’s radical perineal operation, or radical retropubic 
prostatectomj’', consisting of removal of the entire prostate along with the 
seminal vesicles and a cuff of the bladder, offers the onlj'- chance of cure 
When the diagnosis is uncertain, a biopsj'' should be obtained upon exposure of 
the prostate, and a less radical operation is done if cancer is not present 

Unfortunately, onlj^ a fcAV urologists have interested tliemselves in the early 
diagnosis and radical treatment of prostatic carcinoma This results partly 
from the fact that most prostatic cancers are inoperable except as a palliative 
procedure before the patient seeks relief for obstructive s^’^raptoms The factor 
most responsible is the lack of familiarity bj’' most urologists with perineal ex- 
posure of the prostate gland. The recentlj”- developed retropubic approach to 
the prostate is adequate for total prostatectomy. When we consider the 
large percentage of men past 50 years old who have jirostatie carcinoma and 
the gradually increasing longevity of life, all urological surgeons should equip 
themselves to join the few who over the years have kept tliis problem con- 
stantly before us While the number of reported cures is not large, the percent- 
age of cures in operable cases compares favorably with that of other cancerous 
lesions. Cure has not been effected by any other method of treatment. 

In the more advanced cases the purpose of treatment is to afford bladder 
drainage, to retard growth and metastasis of the cancer and to keep the pa- 
tient as comfortable as possible. Even though cancer of the prostate usually 
terminates fatally, the administration of stilbestrol, castration, or the proper use 
of radium, x-ray or a combination of these agents will frequently cause a tempo- 
rary retrogression of the process and retard metastasis Radiation is also helpful 
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m relieving tilt p.Jiii inotUucfl imttstatic {rrowtii 'When olistuiction lias 
advanced to the point of difhcuU \oiding wd w not jclicvcd hj the treatment 
just mentioned I prefer transurethral resection for removal of the obstructing 
tissue When ohstriittion i-S complete the resection must precede stilbestrol or 
tastratjon Pennanent suprapubic drainage should bo used onh in those cases 
too feeble to permit more nditil treatment or uhen all other methods of rcstor 
mg bladder function Insc failed 

In obstruction bj median bars bladdei function is restored b\ the excision 
of small amounts of fibrous tissue from the t»ostcrior portion of the internal 
sphincter area This condition is suspected when the patient is presenting the 
symptoms of prostatic hjpcrtrophj and has no palpable enlargement of the 
gland The patient is usuallj younger bj ten or fifteen sears than the average 
patient with benign hspertrophs, although occasionallj bars arc seen in the scrj 
aged The condition is detemmed bj cjsloseopic studs ^oung was the firat 
to recognize that prostateetomv ssis unneeossirds extensive in these cases and 
devised his "punch” nhioh is quite satisfactorj m removing suffiaent tissue to 
r&store bladder function At the present time Voting’s instrument is not so 
widelj used as a number of modifications which arc equipped with more adequate 
visual systems I have used the JfcCarthj mcetoscope and the Daj punch with 
equal satisfaction m treating these cases When the bar is complicated bj 
nodults of prostatic tissue, the rescctoscopc is more satisfactorv Kc>es devised 
a rongeur for excising these bars suprapubieally which is useful when the bar 
w complicated bv a stone or a diverticulum which necessitates the opining of 
the bladder In such c ises the bai mav also be excised bv a high frequenev loop 
electrode 

It Ins been the c\{»ericiicr of most uiologists tint resections m these ap 
Pdtcntlj simple oWnietionv arc not as sitistacton as in those patients with 
prostatic In pertrophv 

Rceontraction with rctuin oJ svmpfoms is a common ociuncncc lu some 
patients urimiv frequenev am? suprapubie dfscomtott persnt even tliough oh 
struetion is relieved Keteruh somi ot these patients have been operated upon 
retropuhicalK vntli ronsidtiable sucriss Attei exposing the anterior surface 
ot the lowoi part of the biadiUr and piostatc a lonj^itudinal incision <about three 
inches long js made tnun the hladdii into the pmstitie urethra exposing the 
bladder orifif e About two thuds «t the musioii 13 in the bladder Obstructive 
tissue at the Wiehlti orifttr cin be lemovtd Jiv mngeur 01 scissors and the 
bleeding contudled !>> a lunning suture tu lulguntion The wound is then 
'luUircd transverselj bringing the healths bladder wall into the piostatic 
niethn therebj preventing recontiaction If om prefers a V tv pe incision 
Tnade thcrebv leaving 1 V shaped flap to be drawn into the urethral 
incision v\hen <losmg ^\c hive been plewed with the results in i few 
patients operated upon bv this method 

In the tieatment of benign h\ pertrophv of the prostate it is the purpose 
of the surgeon to restore the bladder to normal function When this is accom 
phshed nnmrv dramagi is assured ind the kidmvs adn circulatorv svstem 
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are relieved of the devastating influence of back pressure. Nonsiirgical meas- 
ures are useful in the very early stage of hypertrophy, in the preparation of 
liatients for prostatectomy and when the operation must he deferred because 
of physical or economic reasons. Patients who are seen in the early stages of 
hypertrophy do not always require surgical treatment; in fact, the advisa- 
bility of operating upon all early cases is questionable. When the kidney 
function is good, the residual urine not more than an ounce and free of infec- 
tion, the patient may be permitted to delay treatment, with the advice that he 
report at intervals of six months for examination. Urinary frequency in the 
early stages results from congestion or infection and is usually relieved by 
prostatic massage, gentle gravity irrigations and urinary antiseptics Favor- 
able reports from the use of testicular honnones in early cases have been re- 
cently published. Similar treatment is helpful in more advanced eases when 
because of feeble health, or business or financial reasons, operation must be 
deferred. In no instance, however, should the surgeon suggest the probability 
of complete and permanent relief by any other means than enucleation or 
excision of the hypertrophied prostatic tissue Hypertrophy of the prostate 
is a slow but continuous iirocess and although it may be delayed by palliative 
measures, the enlargement, if not removed, continues until complete obstruction 
has occurred. 

The location and size of the hypertrophy, the degree of kidney damage and 
the age and physical condition of the patient should be carefully considered 
when choosing an operative procedure for the relief of prostatic hypertrophy. 
Transurethral resection or excision of hypertrophied tissue has now been used 
sufficiently long for its usefulness to be accurately evaluated. While a few 
expert and enthusiastic urological surgeons prefer to treat all cases in this 
manner except those in which, for some reason, the instrument cannot be passed 
into the bladder, the majority take a more conservative view and apply it chiefly 
to those enlargements at the vesicle orifice and to moderate hypertrophy of the 
lateral lobes When there is advanced hypertrophy of the lateral lobes alone or 
combined with hypertrophy of the posterior commissure or Albarran’s gland, 
most operators prefer to enucleate the gland. The surgeon whose experience 
with the resectoscope is limited will do well to limit his resections to the smaller 
hypertrophies Patients with badly infected glands who respond to instrumenta- 
tion with chills and fever will do better with suprapubic drainage and enuclea- 
tion of the gland. This is likewise true of the occasional patient whose gland 
is very vascular and bleeds freely upon the most gentle instrumentation. In 
aged and feeble patients suprapubic prostatectomy^ is attended by a higher mor- 
tality than either transurethral resection or perineal prostatectomy. The ex- 
perience of the operator should influence the procedure. 

The choice between perineal and suprapubic prostatectomy has been a con- 
troversial subject since the beginning of prostatic surgery. The relative sim- 
plicity^ of suprapubic prostatectomy^ has made it the choice of a majority ol 
surgeons and especially those wlio do prostatectomy only occasionally. Perineal 
prostatectomy^, although more difficult of execution, ensures a higher percentage 
of recovery and in the hands of the experienced operator gives equally good 
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functional icsuUs, fmtlaimoio, fht smgeon uho f tiinlnr uith the perineal 
approadi is btllci eqmppctl to <Ieil with the \nrious p itholo^ital piocisscs that 
inaj o<cur iti tlic jiostcnoi uicthn, pioslate, uid semm il xcsicks 

Titcrc lus bcin tousitlenblc iJniigc in the in'wiatrtincnt oi pitienls subjected 
to supnpubie piostatcf totriA diuiiiR the pist lew jears Thoic is gicater picfcr 
enro for i one st igt optiation ind n tendency to shorten the penod of prcopcia 
luc preparation in ill oxccjit evtremeU debilitated and uicinit piticnts The 
safets of tins program is girath enhaneod b\ more ideqinto control of infection 
and the application, of ibsorbabk hemostahr agents Most surgeons of G\peri 
cnee dcielop a technique suitiWe to theinsches liut theie are increasing reports 
of pnmari elosuie of the bladder oi of flit use of i sm ill suprapubic tube for 
24 to 4f> hours Mans of these p itients air discharged well in from ten daas to 
two weehs The mi^onts of patients tequumg prcopeiitisc drunage are 
drained safeh and comfortablj with a small Foies catheter, and, with adequate 
chemothcrapa , preparation is r«<rrh prolonged bi infection of the kidnejs or 
epididimidcs Two stage supiapuluc prostatictomj remains a useful procedure 
uv dehiUtatcd and uienuc patients especialU wUc n the disi iso is complicated b% 
blidder pathologi A supupiibit c stostomi is done, at winch timf the bladder 
mai be explored and stones if piostnt ixinoiwl If theie is i discrticulum it 
should bo rcmoicd at this tunc if the patient's condition justifies the added risk 
Awfter a period of drimags sufluicwt to icstore the patient’s kidnes tunctvon to a 
sate Icsel and when Ins gcntnl phasic al condition wiU juslifj it, thr bladder is 
reopened and the prostate is tomoacd In extr^meh debilitated or uremip pa 
tieuts a period of drainage b> a catheter m the urethra or bv a tube plated 
suprapubitalh through a troc ir adds to the safeU of the fiist stage Suprapubic 
CMstostomj alone, done loutmeh and nnmcdiatoK upon admission, is responsible 
for i considerable mortihts Wlien the piticnt enters the hospital in good 
phssical condition with httk or no impairment ot the 1 idne\ function, siipri 
pubie prostatectoms maj lie done safolj at one operation with considerable sa\ 
ing m time and distomfoit to tin patii nt 


The retropubic approach for opiratiows upon the prostate has rerenth 
gained considerable facoi This approach lor enucleation of hvpertrophicd 
prostatic tissue w as first utilized In W T VanStokum of Holland in 1*109 Since 
then similar procedures ha\e bren » ported b\ Otto Maier, Casper and Jacobs 
and bj Ihbbmctt Tiie opcrition did not come into popular faior until Ter 
rwine Millm dfrclopcd and nportid his technique ol ntropubic prostatcctomj 
m 1945 Two lears later he reported 1503 operations done bj fifteen Luropcan 
surgeons with a mortaht\ ot 5 ) ptr lent The leature^ as described ba Jlilhn 


are fl) It IS an evtruesj. si approach thus aioidmr suprapubm drainage with 
the risk of slow rlosmg oi persistent fistul i (2) Itisrrhtneh short nnd"’&hock 
ireo opcntion (3) it is ippluahlt to all tapes of prosiatic obstruction (4) It 
do^.s not intorfeiL with oi endanger am important organs ('>) The whole of 
the obstructing piostatw tissue is rerooied tC) The comalesccnee is eiss with 
reiatneU shou stas in tlie hospital .7) The mortabtj rate js low 
}.i. are fisoriblc as to adcquntt exposuie adequate control of 

*>ieeu,ng, and rapid and ^atwiaaou comakscence 0 tutis pubis has been 
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reported more frequently following retropubic prostatectomy than following 
other surgical procedures on the bladder or prostate, and a few instances of 
urethral stricture have been mentioned. In my own very limited experience, 
the operation has very definite merit. 

TRANSUEETHRAL RESECTION 

Transurethi’al resection consists of the removal of the obstructing tissue 
in small portions by an instrument introduced through the urethra. Several 
instruments have been devised for this work. The most popular one is the 
Stern-McCarthy prostatic electrotome with the McCarthy visual system. 

Some operators prefer an instrument patterned after the Young punch, 
but equipped with a more efficient visual system and with means for continu- 
ous irrigation and electrocoagulation for tlie control of bleeding. The Day 
punch and the Braaseh punch as modified by Bumpus and by Thompson are 
popular instruments of this type. The Stern-McCarthy instrument is used in 
conjunction with a high-frequency current of sufficient intensity to cut under 
water. 

The operation is highly technical. Its use should be limited to those thor- 
oughly familiar with eyslourethroscopic instruments and procedures. Though 
the operation may be done in all forms of prostatic obstruction, except the 
rare enormous enlargements, it is most useful in the correction of median bars, 
small and moderate middle lobes and mild general prostatic hypertrophy. 
Resection is contraindicated in very large prostates, in those which bleed 
freely upon the slightest instrumentation, in those in which there is marked 
distortion of the course of the urethra and in those in which the indwelling 
catheter incites persistent fever. 

The preoperative preparation of a patient for transurethral resection does 
not differ from that in which an enucleation of the prostate is to be done. In 
robust patients with little residual urine and good kidney function, very little 
preparation is necessary. Those whose kidneys and circulation have been im- 
paired by prolonged retention of urine require preliminary drainage and sup- 
portive treatment until the operation can be done reasonably safely. In all 
eases, preliminary x-ray examination of the urinarj'^ tract and cystogram or cysto- 
urethroscopic examination are desirable. By so doing, the type of obstruction is 
determined and such complications as stones and diverticula are located or ex- 
cluded. A preliminary eystoscopie examination likewise tests the temper of 
the patient’s urethra to instrumentation. The patient who has chills or runs 
a temperature followed repeated instrumentation is not a good risk for trans- 
urethral resection. Preliminary drainage in these cases is usually accomplished 
by an indwelling catheter. The bladder should be irrigated from one to several 
times a day depending upon the character of the urine, and the catheter should 
be changed and the urethra thoroughly irrigated at least twice a week. The 
patient should be free of fever at least two days before the transurethral resec- 
tion is done. 
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It ii» desirable to Keep the unne acid during tin penod of dninage An 
acid ish diet and nciditjuig dnigi. mi> be used vs hen well tolcritccl "Drugs 
to acidif% the urine in patients with pool kidnej function should be used with 
caution beeause of the dinger of inducing icidosts Uiimi^ antiseptics 'ind 
antibodies irc helpful as a piopbslaMs igainst infection Sulfommulcs or 
nntilnotips adnnnisteicd for i ftw dais hefoic opcrition seem to ledntc the 
probabihtj of infection 

The operation is nsualh done with spun! or sacnl anesthesia When 
spinal IS used, from 50 to 100 mg of Ivotoeain will gne adequate anesthesia 



l ig € I — HyperUophy ol Die pro^te for »r^n'«urrthr<il rfsrt.Uon Thru Frnnal 

l*ra liyprrtrophy but ihr ^ianU lb not rxtrt mejy iarfeC 

Tlie bladdci is thoroughlj irngited and the catheter itmosed The methra 
Is fiioti iirigatcd and the shcith of the resectoscopc is introduced The woiKing 
parts of the instrument arc then fitted into the bheath and itta^’hod to an ir 
ngator, to i bntttn foi light and to a high ticqutiici gcneratoi for cutting 
current The bladder and posterior urethra ire first carcfullj inspected The 
lerumontanuin is located This landmark is important, because to cut distal 
to It endangers the patient’s imnarj lontiol (Fig CdD Excision is usuillj 
begun upon the most olistriielne portion of the gland, such as a median bar, 
mfaiati lobe or postonor commissure hapertrophe The resection is continued 
postonorh until all of the obstructing tissue is removed and there is a deaj* 

Mew fromthoienimcmtamimtothebhddci (Fig C24) 



790 


VROhOGICAL SURGERY 



Fifi-. G24 — The median lobe has been lemoved. 
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p-jg 625 , The loop of the lesectoscope engages the right lateral lobe. 
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If the lateral lobes of tlie ghnd bulge mto the uietlna, thtj slioukl be 
rciiuntd first one ami thin the othci (I ig 021; It li oiuih nioit satistK' 
torj to complete the losicttou l"? far as possible in one area before going 
to another* as thi> makes it easier to control the bltcibng ami to keep one s 
audtouiical beaemss (Ug Cib) lUlore tuUmj. u\ -r ueu are\, all bkefling 
points shonhl be caiefulK controlled bt fiilgiirntion 

Tlie most satisfactorv results are obtaincil when the h^peitroplued piostalio 
tissue IS completcK removed R Al Ncsbit states that the idealij performed 
transurethral prostatcetomj shoulil )ea\e the uitiic mnci ispcct of the prostUie 
capsule exposed to the opentor In itlaming this he adsises that tlie resection 
begins m tlie anterior qindi inf of Iht field wbeit the ^’apsnlc is nioie rcubh 
and safelj ipproacbod When the rcscelmn has been earned down to the capsule 



Hg r 0 — The compMea ov ritioo 111 ob titictini; tissue has been remo%ea 

anteriorlj it is eoutiimed down bctsecui the right lutcial lobe and the surgical 
capsule The eiteulai fibers of the p\t»su\c arc exposed almo t but not quite 
to the verumontanum The same dissection is then cained out on the opposite 
Side, leaeing the lateral and metban lobes attaehetl postenoilj ba a slendei 
P<^d(cle After controlling bleeding the partially detaclmd median and lateral 
Iob»^ arc excised The leit index finger is then inseited mto the lectum to de 
termme the completeness ot the lescetion ind to push icmnants of prostatic 
into the field so th it it can be excised 

I3j this method largoi glands can be resected in the shortest possible time 
egmning the operation anteiMnh and euntiniung around the penpherx of the 
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gland next to the capsule divides the blood vessels to the great mass of the 
gland and when the bleeding from the lateral excisions has been controlled the 
remainder of the resection proceeds with very little bleeding (Pig, 627). 

Such complete excision of the prostate by transurethral resection requires 
an accurate knowledge of the pathological variations encountered in prostatic 






Fig: 62 / —Technique of transurethral lesection advocated by Nesbit (cited by Grcevy). 
(1) Resection begun at 12 o’clock and deepened until the circular fibers of the capsule are seM 
Lateral lobes are thereby detached from one another and fall back laterally and medially (^1 
Resection carried down between right lateral lobe and surgical capsule, circular fibers are ex- 
posed almost to the verumontanum (3) Same procedure cairied out on left side until latorm 
and median lobes are held by a slender pedicle Bleeding is controlled, and pedunculated lat- 
eral and median lobes are excised (4) The completed operation 


hjTiei’trophy and through familiarity Avitli tlie limitations of the operative field 
When all obstructing prostatic tissue is removed, and no tags or nodules of 
tissue can be seen bulging into the bladder or urethra and Avhen the bleeding 
has been stopped, the resectoscope is removed and a large catheter No. 22 or 
No. 24 Preneh, preferably with two eyes, is inserted and tied in the urethra. 
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If b!i.eclmg is difficult to contiol, i Tolcc lia? or similar instrument mij be in 
sorted The bai; is infintcd ‘ind tiiction is in idc on tbo enthetor, tlms adequatclj 
tontrolhng the bleeding b\ )iress.urc 1 prefer to use these bags onij m those 
ciiCi in which tlir control of bkcding" M fiilguiation would piolong the opera 
tion becoiul the point uf safcti Inftctioms oneounged bj their presence The 
patient is returned to his room, given fluid's freely hv mouth, ii possible, by 
hj'podcrmoeh SIS or iiitravenouslv if nctessarj, and the catheter is watched 
carefullv for bleeding and luigded suHicientU often to prevent occlusion with 
clots The urine is usuallv blood lingeel for twelve to twentv four houis, but if 
hemostvis is earefuUv caineel out at opeiation, no tioiible is experienced 

V J O’Conor has used tliromhiii (topical) to ndv nitage in controlling 
troublesome oo/ing after all spuitiug points bid been controlled Ten thou 
Sind units of thrombin dissolved in 10 ce of normil saline is injected slov Ij 
through a Toh j cathe ter and the tatlieter bimen is closed ^\ftcr sev li nl min 
uUs the bag vs inflated and gentlj drawn down into the proststie csvitv The 
catheter is hept closed fiom thiilj minutes to vn hour before it is attached to 
drainage Tht bladder is not iingatcd unless there is evidence of continued 
blofdmg If bleeding is sufficicntlN profuse to form clots in the bladder, the 
patient should be returned to the opentmg room, the clots removed and the 
bleeding points £ulf.uratod Oecasionallj a patient bleeds so profuscK during 
the operation or afterward that contiol tlirough the rectoscope is impossible In 
suth casts one should not hesitate to open the bladder suprapubicallv and pack 
the prostatie eavitv 


Catheter drainage is usinllj uctessarj for about a week following the op 
cration TVe prefer to leave the catheter in until the fever has subsided Oc 
easionallj a degree or two of fever persists unti! the catheter is icmovcd Follov . 
mg removal of the catheter, the patient should be catheterued and the bladder 
irrigated cverj twelve hovus until the patient is able to emptv the bladder 
completch The retention of mfeclcd urine toHowing a resection js quite 
dangerous often causing chills, and fever 


The principal complications that niaj occur during this operation aie hem 
orrhage, rupture of the bladder, and mjurj to the bladder Excessive hemor 
riiage IS rare if one is careftd to control the bleeding following each cut that 
IS made, and to stop all bhedmg in one area before turning to mother Rup 
ture of the bladder is rare and results fiom overdi&tention If rupture occurs, 
the patient complains of se\erc abdominal pain and muselc iigiditj Imme 
late suprapubic exposure and repair of the mjurj should bo done and supra 
pnbie drainagi established Injun of the bladder with the rcscclosiope usuallj 
results from cutting loo far into the bladder, or cutting through and under- 
mining the tri|,one This aeeidcnt is roci^ni/ed bv difficultv m remtroduemo- 
le instrument into the bladder when it Ins been withdiawii into the urethra* 
^3 lailure of the irrigating fluid to return satisfactonh , and bv suprapubic 
pnbie'^dramage Pt^fenhlt in such a case also to institute immediate supra 



794 


UROLOGICAL SURGERY 


The chief postoperative complications are hemorrhage and sepsis.'® Hemor- 
rhage may occur immediately because of inefficient control at operation, or a 
week to ten days following operation, resulting from slough. The prevention 
of primary bleeding has been discussed. Secondary hemorrhage is less apt to 
occur when fulguration has not been excessive and when the urethra and 
bladder have been kept clean by frequent irrigations. The aspiration of clots, 
thorough irrigation with warm antiseptic solution, and putting the bladder 
at rest by an indwelling catheter will frequentlj'' control secondary bleeding; 
if not, the reseetoscope should be introduced and the bleeding points fulgurated. 

We have previously mentioned the importance of delajung operation until 
the temperature remains normal for at least two days and the value of acidifmng 
the urine and administering urinary antiseptics before operation. Patients 
who persistently have fever following instrumentation or the application of 
an indwelling catheter are poor subjects for resection. Extensive fulguration 
of the resected area and cutting into the bladder wall are other causes of post- 
operative sepsis. Following operation, continued administration of urinary 
acidifiers and antiseptics or antibiotics and careful bladder and urethral toilet 
will prevent infection or keep it under control in most cases. Sevei'e infection 
is treated by the continued application of the same measures with suprapubic 
cystostomy in gangrenous cystitis and acute pericj'stitis, and irrigation of the 
kidneys or drainage with urethral catheters when there is evidence of pyelitis 
with retention of urine. 

Following resection, in some cases there may remain residual urine for 
as long as two weeks after the removal of the catheter. This is due to edema 
about the resected area. Such residual urine encourages infection unless it is 
drained off and the bladder thoroughly irz-igated at least once a day. When 
the residual urine has disappeared, the irrigations should be kept up by the 
gravity method, using a urethral nozzle, until the patient’s bladder function 
has returned to normal, usuaUj'' in four to six weeks. When there is persistent 
frequency of urination or when there are shreds in the urine, the occasional 
passage of a sound and gentle prostatic massage are helpful. If residual urine 
persists, sufficient tissue has not been removed and the resection must be re- 
peated. A second operation is always much less difficult than the first. 


PROSTATECTOMY 


Prostatectomy may be done by the perineal, the suprapubic, or the retro- 
pubic route There are ardent advocates of each route though the suprapubic 
operation is most popular. The operation of H. H. Young or one of its modifica- 
tions is generally used for the removal of the prostate through the perineum 
The suprapubic method is simpler and the enucleation following the general prin- 
ciples of the technique of Squires has given excellent results 


•Attention has been called to the daneei of hemoly.sis from the use 
as irngatine fluid during the resection (See references, Gice%y and Xesbit 


of distilled unter 

) 
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TJje operatoi bliouUI lia\c the technique ot citlut loutc at Ins cojiinnnd In 
Uic siiull fibrous prostate, cspctiaUj it there is a possibjhtj ot malignnnt%, 
the perineal route is picfcnblt In the itlcnom itous pi estate pjojeeting largely 
into the bladder, remosa! b^ the bupiapubic loute seems bettei The objec 
tions to the permeal route arc 

1 It IS iiioie ooniplicated and the ojici itioii takes somcnJnt longer 
to perfoim 

2 Tliore is a possil)iIit\ of injuu to the Kctum and fistula forma 

tioii 

3 Lack of lontiol ol urination mi\ octiir unless cue is taken not 
toopen the niombnnous mttlira too f«u lone ud 

The nbjcetions to the suviiapvihic ionic aie 

1 The icmo^al ot the whob urcthia contained in the piostatc is 
sometimes followed bi stricturo 

2 . If the prostate is nmtrous and sets adboicnt it can bt re 
moved more sitisfactorih bi sh np dissection tbiough the perineal route 
than tiirough the supi ipubic 

3 Ijiauugc IS less adequate bj the sujuapubic loutc and tioublc 
some inlection is more trequent 

The choice depends somewhat upon the c\pcrionee ot the surgeon The 
operation, partieuhrh the suprapubic operation is ttchnicallj not vert difficult, 
though it is essential to ha\t had truning m assisting and obscising these opera 
tions done bj one who is skilled m this s ork before tlie surgeon attempts the 
opeiation 

The retropuuic operation requires more technical skill than the suprapubic 
And is Ie!>.s difficult than the ptrincal opeiation Obesitj adds consideiabJv to 
the di/heultj of letropuhic esjiosnrc The opeiation ib particularlj useful m 
casfs of laigc adenomatous prostates tliat ran be done ui one stage In skilled 
hands, a total prost itectomj ib possible bj this approach and it has the advantage 
of a shorter period of hospitalization 

It IS most unpertaut to ha\c the patient wv the proper condition to stand 
the operation Thr high moitalitj for piostate^tomv m the earl> historj of 
tins operation was due parth to a crude toehniquo but more to the mabihtv to 
determine the functional capicit> of the kidnejs ^Vhen there is much residual 
nri/io t!m hack pressure upon the kidnevs graduaUj alters the conditions under 
' hicli tJie> function and the? gradualH meet these changed conditions A 
sudden \nd permanent removal of this back pressure mav affect the kidnevs 
profoundly For tins nason patients with evidence of renal damage should either 
e catheterizid or drained fur some davs or for some weeks before a prostatee 
tonty is done Tfie renal funetion should he accurateh determined, partly bv 
chemiral analysis of the urine but ihicfiy by functional tests of the kidneys No 
matter how skillful the operative tetJuuque mav be if these patients do not sho v 
sMisIaetop renal function disaster is likely to follow If in doubt it is wise to 
I ram either by an indwtlbng eatheter or bv suprapubic drainage, until such a 
ime as the blood urea and phenolsulfonphthalcm tests show that the kidnevs are 
working satisfactorily 
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The chief postoperative complications are hemorrhage and sepsis.’’ Hemor- 
rhage may occur immediately because of inefficient control at operation, or a 
week to ten days following operation, resulting from slough. The prevention 
of primary bleeding has been discussed. Secondary hemorrhage is less apt to 
occur when fulguration has not been excessive and when the urethra and 
bladder have been kept clean by frequent irrigations. The aspiration of clots, 
thorough irrigation with warm antiseptic solution, and putting the bladder 
at rest by an indwelling catheter will frequently control secondary bleeding; 
if not, the resectoscope should be introduced and the bleeding points fulgurated. 

We have previously mentioned the importance of delaying operation until 
the temperature remains normal for at least two days and the value of acidifying 
the urine and administering urinary antiseptics before operation. Patients 
who persistently have fever following instrumentation or the application of 
an indwelling catheter are poor subjects for resection. Extensive fulguration 
of the resected area and cutting into the bladder wall are other causes of post- 
operative sepsis. Following operation, continued administration of urinary 
acidifiers and antiseptics or antibiotics and careful bladder and urethral toilet 
will prevent infection or keep it under control in most cases. Severe infection 
is treated by the continued application of the same measures with suprapubic 
cystostomy in gangrenous ej^stitis and acute pericystitis, and irrigation of the 
kidneys or drainage with urethral catheters when there is evidence of pyelitis 
with retention of urine. 

Following resection, in some eases there may remain residual urine for 
as long as two weeks after the removal of the catheter. This is due to edema 
about the resected area. Such residual urine encourages infection unless it is 
drained off and the bladder thoroughly irrigated at least once a day. When 
the residual urine has disappeared, the irrigations should be kept up by the 
gravity method, using a urethral nozzle, until the patient’s bladder function 
has returned to normal, usually in four to six weeks. When there is persistent 
frequency of urination or when there are shreds in the urine, the occasional 
passage of a sound and gentle prostatic massage are helpful. If residual urine 
persists, sufficient tissue has not been removed and the resection must be re- 
peated. A second operation is always much less difficult than the first. 


PROSTATECTOMY 


Prostatectomy may be done by the perineal, the suprapubic, or the retro- 
pubic route. There are ardent advocates of each route though the suprapubic 
operation is most popular. The operation of H. H Young or one of its modifica- 
tions is generally used for the removal of the prostate tlirough the perineum 
The suprapubic method is simpler and the enucleation following the genei-al prin- 
ciples of the technique of Squires has gi\cii excellent I'csnlts 


•Attention has been calletl to the CanKei of hemoly.sls f/om the use of ilLstilled uatcr 
as irrigating fluid during the resection (See refcicnccs. Cice%y and Ne.shit ) 
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(iir 6'’8— T>\o «uprapubic protltt^civm) Tlio wound lias been reopened end the 

'uperfor 'inslc protected b} cauzi Wiih the loft Index finder ineerted Into the rectum to push 
the pro«tate upwird the right Imlex Anger l» Inserted into the posterior urethra and the 
cnurleatlon begun neer tlie su)>eri«r portion of the right urethrti wall If the surgeon is 
left hamied the enuclc ition is more t isiij begun on the loft «i le of the ui ethra 
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SUPEAPUBIC PEOSTATECTOMY 

If suprapubic prostatectomj’- is to be done in one stage the bladder sliould 
be tborouglilj^ irrigated, preferably'- before the patient leaves the -n-ard, and 
the catheter left in position. The i>atient is placed upon the table in the supine 
position and an incision is made extending from just beloiv the umbilicus to a 
point just above the pubis. A transverse incision about three inches above the 
pubis is also quite satisfactory. After incising the slciii, suhcutaneous fat and 
sheath of the recti muscles, the fibers of the recti and pyramidalis muscles are 
separated in the midline and the fascia immediately below them is incised, expos- 
ing the prevesical fat. At this time -warm boric acid solution may be run into the 
bladder by gravity until the bladder rises into the lower portion of the wound 
The peritoneal fold in the upper portion of the wound is recognized and gently 
stripped upward with gauze. If the peritoneum is opened it should be care- 
fully sutured. This area is then protected by a gauze sheet eitlier clipped or 
sutured to the upper angle of the wound. The fat is then divided dmim to the 
anterior wall of the bladder and pushed to the -side and downward into the 
space of Eetzius. diidding transversely' the thin lay'er of fascia adherent to 
the anterior wall of the bladder (Pig. 340), dissecting the lower flap and sutur- 
ing it to the muscle at the lower angle of the wound (Pig. 341), the space of 
Eetzius is protected and troublesome infection in this area is less probable The 
bladder is emptied by permitting the fluid to floAV out through the catheter and 
the catheter is removed. The bladder is oiiened transversely, avoiding as much 
as possible the large veins that course along its surface. After examining 
the bladder by'- inspection and palpation, the prostate may’- be removed by blunt 
dissection with the index finger, or by- a combination of sharp and blunt dissec- 
tion under direct vision. If the patient is quite fat with a thick abdominal wall, 
the advantages of vision will not compensate ‘for the disadvantage of trauma 
caused by efforts to expose the gland. If the former method is selected, the 
surgeon, if right-handed, inserts his left index finger into the patient’s rectum 
to push upward and fix the prostate The index finger of the right hand is 
inserted into the posterior urethra and a suitable area is sought to begin the 
enucleation It is usually’- more satisfactory to break through the mucous mem- 
brane just outside the bladder sphincter and near the upper margin of one of 
the lateral lobes (Pig. 628). If the prostate is not excessively' fibrotic a line of 
cleavage is easily’- found at this area. As the lateral lobe begins to separate, the 
finger is earned posteriorly and downward, separating the hypertrophied tissue 
from tlie capsule on that side and posteriorly (Pig. 629). The urethra at the 
apex of the hy^pertrophied mass can then be torn across and the dissection 
continued along the other side, removing all the hyqierti’oplned tissue in one 
mass. As the prostate is delivered into the bladder the base is carefully' sepa- 
rated from the mucous membrane at the bladder orifice with as little trauma as 
possible (Pig. 630). 

When the gland is stuck by' adhesions at the apex, sepaiation will be 
facilitated by grasping tlie base of the .seiiarated tissue with a tenaculum forceps 
and making strong traction upward Occasionall.v, because of the character of 



rficsr^irF cl^nd 


799 


c best applied to using a long roll of too inch gauze ivhich is nnraUed 
carefullj lo the piost Hie tavits The end n, left long enough lo emerge from 
tlie uppci angle of tiic %soniHl 

The lecenth tlevcloped absojb\Wt hemoslitjc agents vie \crj useful in 
prostatic feurgen The\ mas be Ubevl to «\cU pleasure on tUc blcc<ling surfaces 
as ojth gauze or bags uid thee have the added advantages of inhciont hemostatic 
abihU and absoiption or disintcgrction Secondarj hemonbage is rave, whereas 
bleeding toHowmg the removal of pHm gauze packs is. occasional^ quite dis- 
turbing ilcmorrliage and mfeetion h ivc fornitrlv been the two greatest hazards 
of prostatic surgerv 

Fibnn roam, Gelfoim, ami Owed gwe arc the provUicts now available 
Fibrm Foam is a poious fibrin piodiict supplievl in thin strips which aie soaked 
m a solution of thrombin and packed into the prost itic cavitv It nnv be used 
alone or with a hemostatic bag Gelfoam, a svnthctic product, has siinihi pjop 



fip ril — A Foley IWR in plnce for control of WeeUing This baR which surrounds d 
larpc urethral ulhetcr Is icv«!ctic<l ChrovKh the ortthra iuftated anl puUe I eowti into the 
cavitj ily tnakins conimiwus ten ion on the cilheter tressure controls the ble^Ulng This 
(s lery satisfactory when the taMt> is not e*cces.st\eiy larcc When the catity Js very large 
or ine hJeeoing Is eictensnc u t b«>H to control the hleedsng hy pacicin? with gauze Vfter 
the^uag or packing h^ peen placet the suprapubic 'wound is cloied with Interrupted sutures 
->»— Bilkworm But in the abdominal wound Space 


erties and is used m the sanve wav Large squares of Gelfoam mav be draped 
over a htmostatie big which is drawn into the prostatic tavih and inflated jiLst 
enough to mvkc gentle pressure on tlic blecdmg surfaces After about twcnlj 
four hours, the hag is deflated and the catheter retained in plai e for drainage 
0\tcel gauze is ctllnlost which has been ovidizcd with nitrogen dioxide 
The gauze is acid and soluble m dilute alkali It is supplied m strips and 
sipiarcs It is more tasih handled and m m\ experience more satisfictorj for 
parking the prostatic eavitv than cither Jibun Foam or Gelfoam I nsinlh use 
It draped over a bag 30 or GO c c depending upon the size of the cav itj Usualh 
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the enlargement or adhesions to the capsule, it is easier to separate and remove 
each lobe separately. If there is no hj^pertrophied tissue anteriorly, by dissecting 
fonvard and backward from both sides of the urellira a portion of tlie uretliral 
mucous membrane anteriorly may be spared. 

When exposure is difficult it is better to control bleeding from tlie pros- 
tatie cavity by pressure. Either gauze or an inflated bag may be used. If 
bleeding is profuse gauze is preferable, since it can be made to fit more ac- 
curately into the cavity and less intense pressure is required than witli an 
inflated bag. When the bleeding is moderate a bag of the Foley type is quite 
satisfactoiy (Fig. 631). When the lypertrophied tissue has been removed 
it is well to pack the cavity snuglj'' with hot moist gauze for about ten minutes. 
Much of the surface oozing is controlled and one can determine the amount 
of bleeding to be controlled. If a bag is to be used the catheter, equipped with 



Fig G30 — The prostatic cavity following the enucleation of the gland. The tagged 
of the mucous membrane about tlie internal orifice may be trimmed ay ay with scissors oi 
tucked into the prostatic cavity 


a bag, is introduced through the uretlira on a maiidrin, the bag is inflated 
sufficiently to fit snugly into the bladder orifice and traction is made on the 
catheter until blood no longer trickles into the bladder. Tlie catheter may then 
be strapped to the thigh, making constant elastic tension. If a Hagner bag 
is used, a sound is passed through the urethra and the tip is inserted snugl.y 
into the tube through whieli the bag is inflated. The sound and tube arc ivitb- 
drawn through the urethra, the bag is inflated and ti-action is made in the .same 
manner. After three or four hours of pressure, the tension may be partly re- 
leased, and should be completely released within tiventy-foiir hours Prolonged 
pressure on the intenial sphincter may cau.se incontinence of urine. Gauze pack- 
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in.^ IS liPsl apphed h^ using a long loll of t«o inch gauze nhich is moulded 
carefiillj to the piosl ilie cavitj The end is left long enough to emcige from 
the upiicr VisJc of the 

TJie icecJiti; deuJopta absojbibic lieuiostiHe agents an. \cr} useful ju 
pros'ntK sacgcis Thee maj lie used to t\clt iiKssuic on the hlccdiiig siirfltcs 
ns oith gauze ot liags md tliej haec the added advantages ot mhclent hemostatic 
alulitj and absoiptioii or disintcgialion Sccondarj licmorriuge is me, nheieas 
Weeding folloomg the rimmal ot plim gauze pieks is occasionallj quite dis- 
turbing ncniorrliago and ilifecUon hai e foniieih been the tu o greatest hazards 
of prostatie surgerj 

Fibnn Foam, Gdfoun, md Oxcccl gin/c arc the products non aiadable 
Fibrin Foam is a porous filirin pioduct supplied in thm stiips uliicli aie soared 
in a solution of thrombin and pached into the piostatic caiili It mil be used 
alone or uith a licmoslatlc 1)ig Oelfoam, .a santbctic product, lias similai plop 



erties and is used m the sanip i) Lirge squares of Gelfoam mai be driped 
over a hcjuostatie big uhich is dratin jnto the prostatip ca\zt} and inflated just 
enongh to make gentle pressure on tlie bleeding surfaces After about twents 
four hours the bag is deflated and the catheter retamed m place for drainage 
Ovsccl gau 2 t IS cellulose which has been oxidized with nitrogen dioxide 
The gaure is icid and soluble jn dilute alkali It is supplied in strips and 
Mjuarcs It IS more easiU handled and in nn experience more satisfactorj for 
packing the prostatie ca\it\ than either Fibriu Poim or ( 1 elfo^m I ususllj use 
It draped over a bag 30 or GO c c depending upon the size of the cacity Usualh 
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two layers of gauze are draped loosely over the bag and tied around the catheter 
at both ends of the bag The bag is drawn into the prostatic cavity and dis- 
tended until the gauze is in contact Avith the bleeding surfaces. The bladder 
may be closed tight but I usually leave a small catheter suprapubically until 
drainage is assured through the urethral catheter. The bag is deflated in tAventy- 
four hours and the catheter secured in place for drainage. If one prefers, the 
cavity may be packed Avith Oxyeel gauze and the bladder drained suprapubically, 
or the gauze may be packed into the cavity surrounding a large straight catheter. 
The gauze distintegrates and passes out in the urine or irrigating fluid. Its 
disintegration may be hastened by mild alkaline irrigations 

When the bleeding is satisfactorily controlled the bladder Avound is closed 
by tAvo roAvs of No. 1 chromic catgut sutures The first roAV includes the deeper 
portion of the bladder musculature and, beginning at the loAver angle, is placed 
so that the mucous membrane of the bladder is turned inAA'-ard The suture is 
tied at a sufficient distance from the upper angle of the bladder AV'ound for the 
introduction of a drainage tube and, if gauze packing is used, to permit the 
end of the packing to emerge. A second roAv of sutures of similar material is 
placed as a continuous suture and includes the superficial portion of the blad- 
der Avail. When this suture is tied it is Avell to leave the ends long and pass 
tliem through the rectus muscle, one on either side of the incision. This fixes the 
cystostomy opening to the abdominal Avail for a A\ffiile and makes the reintroduc- 
tion of a tube easier, should the tube be dislodged the first fcAV days folloAviiig 
operation. If a Foley bag or similar deAuee is used for the control of bleed- 
ing, the bladder Avound may be sutured snugly around a small tube at the upper 
angle of the Avound; m fact, in a fcAv eases Ave have closed the bladder completely, 
depending upon the Foley catheter for drainage. If gauze or a Hagner bag is 
used, sufficient space must be left to permit their removal. Therefore, it is best 
to place a rather large tube in the bladder alongside of AA'hich emerges the end 
of the gauze pack or a small cord leading from the base of the bag. The ab- 
dominal AA^ound may be closed Avith interrupted sutures of No. 1 chromic catgut 
in the muscle and fascia, and interrupted sutures of coarse silk or dermal in tlie 
skin Space is left near tlie upper angle of the AA^ound for the drainage lube 
and end of gauze pack AA'hen used It is Avell to place a small rubber drain doAA'n 
to the bladder in the loAver angle and bring it out betAveen the loAver sutures. It 
is removed in about 48. hours FolloAvmg operation the pressure from a bag 
should be completely released at the end of 24 hours but the inflated bag is left 
in the bladder a second day for pressure to be applied if bleeding occurs. After 
48 hours the bag is removed, tlie urethi’a is flushed out AAOth an antiseptic solution 
and a urethral catheter is strapped in for drainage, permitting the suprapubic 
fistula to heal Gauze packing should likeAvise be removed in 48 hours. It is 
more satisfa.ctoiy to remoA'^e a portion of the gauze 24 hours after operation and 
the remainder a day later, AAdien a catheter maj’- be fastened in the urethra for 
drainage. Some surgeons prefer suprapubic drainage during convalescence, in- 
sertin”- decreasinglj’' smaller tubes as the fi.stula contracts until finall.v gauze is de- 
pended upon to collect the drainage It has been my experience that the Avound 
heals more rapidly AA'ith catheter drainage and it is used routinely except in pa- 
tients Avho do not tolerate it. Often a suprapubic tube is lilcoAA’ise left in place 
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until the unne is fico of blood Rcg-irdlcss ot the method of dninase, a dn 
lied contributes greatU to a smooth coiualtsceuce The use ol gauze pacKing 
should be lareh ncecssaij at the {uesent time 

If the patient is not obese w tht bhddei Ins not Ken pitnousl: opened, 
It u. not ditTiLult to e\posG the infcnoi of the bJiddcr, remove the. prost itt 
gland and control most of the bleeding bv ligatures oi bv sutmes Attn ic 
tractors have been placed and the sphiuctci area is exposed, an ineison is made 
thiough the mucous membrane and subnuieosi over the mast pionunf’nt portion 
of the prostate as it bvUges into the Waddei (Fig C32; Aflci dissecting the 
postenoi dap oi mucosa from the prostate for a short distance, which maj be 
easih done bv inserting and spieadmg the blades of curved scissors, the prostate 
Is grispcd with loiceps and pwlbd upward tnd backward as the dissection is 
continued with the fmgei (Fig bSd) When the ghnd has been cntuch treed 
tioni tile posteijor capsule it nnv he torn oi cut from its attachment to the 
urethra and removed If there is no enlai^ement of the antcnoi lobe, the mu 
cous membrane of the posterior lucthra in i> be incised longitudinallj just above 
the lateral lobe on each side, leaving the anterior uicthral wall intact This is 
a desirable procedure, but rarelj praetical When, as occasionallj happens, the 
h\pcrtroph> is confined to the posterior commissure or to Albarran's glands, 
the hvpcrtrophicd tissue maj be cnu« leated, leaving the entire posterior iiiethri 
intact When the hj’pertrophmd tissue has bc^n removed the cavitv is packed for 
a few minutes with a sheet wrung out of hot salt solution winch will stop much 
of the surfaeo oozing Aiu bleeding vtssels visible should be clamped and 
hgated The torn edges are trimmed iv \\ and the margm of tho mucous mem 
branc is sutuiod to the prostatic capsule m the posterior urethra (Pig 634), 
care liciug taWn not to suture too detph tor fear of mthidnig the rcetd null 
One fairlv tkep mternipted sutuic on each side of the onftce as suggested bv 
Hams IS instrttd and the mucous membrane is tlosed postonorlv K a con 
tmuous suture Harris suggests sutures across the anterior halt of the sphincter, 
taking bites deep m the tossa These arc difficult to phte and are onlv useiul 
when the sphincter has been widclv dilated bj the growth of a verj laige gland 
If the bleeding !us been controlJetl, ■\ catheter maj be phred in the uretlira for 
drain-’go and the bladder closed as pmioush described, either entirtlv or with 
a sma'l Miprapubic tube foi accessors draina?e until the uiine is cleai In roost 
eases there is ^omc oozing from the deeper portion ot the fo^sa and it is better 


to insert a I olcv bag, or tuck a piece of oxodized gauze into the prostatic eavitv 
When prostatectomv is to be done in two stages the bladdei is exposed 
as IS dcsciihtd foi the one stage opeiation It the bhddcr has been pieviouslj 
esartimcd h\ ovstoscope or bv \ rav and evstogram there is no occasion for 
« xammmc tho interior of the bladder it this tune A No 24 fiv e c e Fokv rath 
01 . r IS best foi dr unage A purse string siUiire is plated m tho anterior wall ot 
tin bhddrr U.elosiiig an area as far from the bladder orifice as pracUea) \ stab 
wound is nnd. through this arcs the catheter is inserted, and the purse stnner 
suture IS tud iT ig n4n and the balloon inflated The long emls ot the suture 
an bi ought thiough the rreti mustles mar the upper end of the incision and are 

tied hJith (Fig 342) The alxlomiual wound IS dosed with the tube cmermii" 

neu the upper angle '' ■■ 
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Tlie'^dkd'lfni^^V ^eon 'opened and the 

>nc,e.on shouldSe carrTed"°down Promme^t'';5UoHf''if,e'ad" 



Fig-. C33 — The most prominent portion or tlie r».^«...wii 
tenaculum forceps and pulled upward and sllSitlv for^^-Ti’/i P'a‘<I>od "hh 

closed scissors or a knife liandle until the tlnirer i enucleation lieie Is hepun by 

enucleation is done with the tlnpcr \erv much -is In^Ahe P’rom this point on the 

tomy In rather stout patients, s\herb exposure Is dimrAm" ofatwo-sfape piostntec- 

assistant insert the finger In the rectum and push the prostiito^V *’*’ '®’ 
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If the bladder contains stonesior dncrticnla « is necessan to open the 
bladder at this first stage The opeiation o£ ducrticulcctomn is often nther 
estensne and if the pitient n noiJn c'leeUcnt condition picUmmnrv diaim-se 
IS desirable before the operation, islattcm^itcd Unimgc shoiiM bo done b> 
an jndnelbng catheter or bi a eathotox mtriwluccd lluough a trocar and cnnimla 
I do not advocate prclimmari iti pro^inho patient With 

the knowledge to be gained bj x rav^mcfttdm^ mtraxenoiis urognphv nnd 
cyslogram, there jseems Jittle neeessitj 'fpi, exploring d^e^ bladdei at the pie 
Ummarj operation It /i^ds to the dnngci,of the opovyioii^^ofttn causes infec 
tion of the wound, and tli^ ^ifficultv pivticnl dr\ diumg 



Fit 621 —The pM«ttttc has been enwclcated and the iUMCou^ irjembrafte h^is been ■sviltn-etl 
to the trrotftatic capsule This suture encourages heMins and control* mo*it of the bjeedeng 
The two lateral suture* ate taken lalhcr It has h«n shown by*Marr!s iliat a targe 

part of the postoperative hetnorrhase occurs la tlieae arct* When the eutwre* have bsen 
place} It there Is etl!{ apcrcciatalo' bl eilng It may be controUed by t loley b-vg or a small 
gauie pack The bladiisr maj be drpin<d w>th a caU«et« r through the urithra or with a 
suprapubic tube or both If the cavity I* \try do frwiUcttlly 11 n po sible to lo«ert a large 


catheter and t 


e bladder coniptctelj 


The second operation is begun b\ maUmg lU' ^Uptical incision, remoMng 
the old drainage tract down lo the Waddci*- If Ihe pioliminar) opention has 
been done only a week or ten dats this is> not'^neces'^arv , for 'the pre\ tons wound 
maj be opened The bladder *s incised from the cjstoslomj tube downward 
until sufficient room is obtained ^oi enucleation and lemoval of tlie gland The 
anterior «ad of the bladder will be found luted to the neighboring tissues bj 
adhesions or b\ plastic esudile depen^ng upon the length of Ijme since the 
primary operation vns done In thin inditiduals it is tmneecssan to disturb 
this attachment The abdominal wall niav be depressed and the finger intro 
dueed into the posterior urethra with \eo little traunn to the abdominal wound 
In obese pitients Jt k neccssin to in&crt the entire hind in the wound, ind 
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Fig. G3J . — The most prominent portion of the 

tenaimlurn forceps and pulled upward and sliphtl%' forward? been grrasped Mitli 
closed scissors or a knife handle until the finger can ir.^5 here is begun by 

enucleation is done -with the finger ver?' much sm'in the seee'J.a ^''om this point on the 
tomy. In rather stout patients, where exposure is of a two-stage prostatec- 

assistant insert the finger in the rectum and push the^prostate**^ niay be helpful to ha\e an 



rnosrv^ gland 


805 


chill fcllmicd by high tunpcralarc, a diramishcd urinary output, and somo- 
timcs M ith delirium or coma The patient uanally responds prompts to forced 
fluids and irrigations of the bladder 

Tor the proiention of pnJmonan tomplicatjons, the patient’s position in 
bed should be changed frequentJv and he should sit np in bed ns soon as pos 
sible To insist that he get out of bed in three or four dajs, especial]} against 
his 11111 , is not consistent vitli the best mterestsof the patient 

A stiblc kidnei function and circulator} S}i.tem before prostatectomi 
and the ^election of the proper operatiie route to iit the pros! itc are evtrcmel} 
important Direct tnnsfusion of blood m the treatment of severe shock and 
hemoirhagt, and forced finids, free di iimgt and the continuation of cardiac 
stimulation, when nctessan, -we \aluablc mcasuics in the therapj of these 
patients 

RETKOPUBIO PROSTATECTOMY 

Spinal anesthesia is preferable m the retropubic operation becaust- of the 
rclivstion of the abdominal muscles, pernnttiiig better exposure After the pa- 
tient’s bladder has been irrigated and emptied and the loner abdomen prepared, 
the patient is phccd in a moderate Tn'ndcknburg s position An incision la 
made beginning just below the umbilicus and extending downward o'Cr the 
s}Tnphisis pubis (Fig 035) ora Pfanuenstiel incision me} bo used After dnid 
mg the skm and fascia, the rectus and piratnidilii muscle^ arc beparated and 
retracted lateralli, exposing the anterior fold of the ptntoncum and the pen 
lesical fat It is well at this time to ligate or suture all bleeding areas m the 
musclt or lasen A self retaining retractor is then placed m position tV ith the 
finger, the loose perivesical fat js separated and driwn upward with the pen 
toneal told and held m place with tlie posterior blade of the self retaining re 
tractor or with a slightlv angulated spatula This exposes the anterior surface 
of the prostatic capsule Loose fat adherent in this area is genth pushed for 
ward Several largo veins are seen running along the anterior and lateral aspects 
of the prostate (Fig 635> Gaurc is patKcd genth on either side of the prostate 
to elevate and stabilize the gland AU visible prostatic veins are doubh ligated 
In undcmmning them with needle and plain catgut It is well to take a fairh 
deep bite m the pjxj'Jtatic capsule to prevent tearing the vein These ligatures 
mav be cut or lett long and the tnds held with hemostUs tor traction I have 
found It useful to take a deep suture in the capsule on cither side about where 
the ends of the transverse incision in tho capsule arc to be These sutures with 
the ends left long for traction aid in elevating the prostate and in the control of 
capsular bleeding 

A transv erso incision is made in the anterior surface of the prostate about 
1 cm distal to the bladder neck and between the ligatures that control the large 
superfKial veins down through prostatic capsule until the adenomatous tissue 
IS recogmred (Fig 636) Thr mctsion extends almost across the anterior sur 
face of the gland Blood vessels encountered m the prostatic capsule should be 
ciamp^-d and transfixed with needle and catgut or fulgurated Continuous 
suction aids jn idf ntif} ing the bleeders 
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the unyielding anterior bladder wall wiU be tom from its attachments and at 
limes into tlie peritoneum, causing dangerous contamination. It is tlicrefore 
better in these cases carefully to separate the bladder from the overlying tissues 
and to protect the upper angle of tlie wound with gauze. The edges of tlie blad- 
der wound may then be grasped with Allis forceps and the liand is gently in- 
serted into the bladder before enucleation is begun. Enucleation is carried out 
as described above, using blunt finger dissection. Efforts to expose the interior 
of the bladder and prostate to direct vision through the fixed and unyielding 
abdominal wall that follows suprapubic drainage add unnecessarily to the 
time and trauma of the operation. AVhen the liypertrophied tissue lias been 
removed bleeding may be controlled by gauze or a bag as previously described. 
The wound cannot be closed as accurately as in a primary incision. It is quite 
satisfactory to use rather eloselj'’ placed interrupted sutures of No. 2 chromic 
catgut in the bladder and subcutaneous abdominal tissues and interrupted coarse 
silk in the skin, leaving space at the upper angle of the wound for the drainage 
tube and the end of a gauze pack. One or two abdominal sutures are left untied 
until the packing is removed. 

Postoperative Treatment 

Wlien the operation is over, the patient is returned to a warm room and 
kept absolutely quiet. Sufficient opiate is administered to relieve all discom- 
fort. The pulse is closely watched, and frequent blood pressure readings are 
taken. In the event of excessive bleeding the packing is reinforced. Hypoder- 
moclysis of normal saline or dextrose solution intravenously is given during the 
first twent 3 '^-four hours or until the patient has taken about 2,000 c.c. Intra- 
venous administration of 5 per cent dextrose in Einger’s solution is excellent if 
the heart is in good condition. Fullj’- 95 per cent of all prostatic fatalities are 
due to shock, hemorrhage, uremia and sepsis A persistentlj’- low blood pi'cssure 
from shock or anemia from hemorrhage, in addition to its immediate danger, 
predisposes the patient to uremia and sepsis. Hemorrhage is a predisposing fac- 
tor in shock, and direct blood transfusion is of inestimable value in the treatment 
of both hemorrhage and shock. In several cases we believe it saved the life of 
the patient In others it has insured a smoother convalescence. Please refer to 
Chapter III for more detailed discussion of the treatment of hemorrhage and the 
maintenance of fluid balance. 

At the end of twenty-four hours after operation the packing, if used, is re- 
moved and any loose sutures are tied This is done in the patient’s room. 
Thorough drainage is assured either through a suprapubic tube or an indwelling 
catheter Both the external wound and the bladder are irrigated daily with 
warm boric acid or potassium permanganate solution. The patient is thereby 
kept more comfortable and the danger of sepsis is minimized. 

Uremic symptoms following prostatectomy in properly prepared patients 
are usually due to an ascending infection from the bladder brought on by dis- 
integrating blood clots or incomplete drainage. The attack is ushered in by a 
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chill followed Isj higlt temperaiorc, a diromiilied urmaiy output, and some- 
times iiith dUinum or cojm The patient usually responds promptli to forced 
duids and irrigations o£ the bladder 

For the preiention of pnlmomin eomplic-itions, the pitient’s position in 
bed should be changed frequcnlJj and he should sit up in bed ,is soon as pos 
sible To that he get out of beil m three or four da>s, espetnllj against 
ins 11 ill, 15 not consistent nith tttehesl interests of the patient 

A stable kidnci fimetion ami cireiihtory si stem before prostateetomi 
and the heleetim oi tiic proper opentiu route to ht the prostate are extremeh 
important Direct transfusion of blood in the treatment of sc^c^c shoet and 
hemori'haf^c, and fonrd /Jnids free iirainjf^c and tno eontinuation of cardiaf* 
stimulation, nhen ne<.es^ar^, are 'aliiable mca<uie:» ni the thtripj of these 
patients 

RETROPUBIC PROSTATECTOMY 


Spinal anesthesia is preferable m the retropubic operation because of the 
lelaxation of the ibdonnml muscles, per/niltuig better c’cposurc After the pa 
tient’s bladder has bc^n irrigated and emptied and the loiter abdomen prepared, 
the patient is plsced ni a moderate Trendelenburg’s position An incision is 
made beginning just belou the umbilicus and extending dounuard oxer the 
sjTjiplnsis pwbis (Fig C35J ora P/annenstiel intiwon mas be used After dnid 
mg the skm and fascia, the rectus and pjTamidsii? muscles are separated and 
retracted htciailj, exposing the 'mtcnoi fold ot the peritoneum and the pen 
'cszcal f&t It IS neli it this time to ligate or suture sll bleeding arsis in the 
muscle or fascia A self ret unmg raractor is then placed m position \Vith. the 
finger, the loose pemesical fat is separated and drimi upward with the pen 
toneal fold and held in phee with the posterior blade of the Sflf retaining re 
tractor or with a shghtls angiiJaled spatula This exposes the anterior surface 
of the prostatic capsule Loose fit adherent in this area is gentlx pushed for 
ward Sex oral large xems are s.ccn running along the anterior and literal aspects 
of the prostate (Fig 635) GauTc is paeh<yl gentlx on either vide of the provtafo 
to elexati* and stabilize the gland All visible prostitic xems are doublv ligated 
bx underrunning them xx ith needle and plain eitgut It is xx ell to tike i f urh 
dicp but in the ppostitic capsule to prevent tearing the vein Those ligatures 
max be tui or left long and the ends held xxitU hemostits for traction I have 
found It useful to take a deep suture in the tipsule on cither side about xxhere 
the ends of the tnusxerse memon m the cipsule ire to bo Thevo sutures with 
t c cuds left long for tntlion aid in elevating the prostito ind m the control of 
capsular bleeding 


A transvtrse incision is made m the interior surface of the prostate about 
cm distal to the hlidder neck and between the hgaturca that control the large 
Proxtatic capsule until the adenomatous tissue 
j incision t-xtends almost across the interior sur 
oUrZr.A 4 . encountered m tiie prostatie capsule should be 
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The plane of cleavage between the false capsule of the prostate and the 
hypertrophied tissue is located by the tip of a pair of curved scissors. The index 
finger is then introduced and the enucleation continued as in suprapubic pros- 
tatectomy, extending the dissection first toward the apex of tlie gland (Fig. 637). 
If the urethra does not separate easily from the apex, it is divided with scissors. 
The apex of the gland is then delivered through the capsular incision and grasped 
with a tenaculum or sponge-holding forceps and the dissection is continued 
toward the bladder (Fig. 63S). After releasing the gland from the bladder 
orifice any attachments or tags are excised. TJie prostatic fossa is packed with 



Fig G36 — Retropubic pi ostatcctomy Exposure of the prostate 


gauze while the margins of the capsule and bladder orifice are examined If 
there are bleeding vessels thej’- are clamped and ligated. A catheter is tben 
passed into the urethra and its end guided through the bladder orifice. Millin 
uses a straight catheter Lowsley recommends a No 24 Foley catlieter with the 
30 c c bag covered with Gelfoam soaked in thrombin. Tlie tip of the catlieter 
projects into the bladder. The bag is distended as necessary to make even pres- 
sure remain in the prostatic cavity. I have used a No. 20 F. catheter witli a 
swath of oxidized gauze fixed to the catheter about two inches behind the tip. 
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rifc CSC —Retropubic prbM^tecfcmj I)or«al 'e>n» ha\c been Itsatcil an 1 pro'tattc Cttp«uU 
>> >8 been Inri e<l 
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Fig, C38 — Retropubic prostatectomy Prostate ready to be liberated from vesical neck 
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The gauze lenn.iia !u the fo«a Tiw ha? giicn adequate hemoatabi? and excel 
lent clninagc Jlr SIdlin docs not use a Mg or hemostllic gatice When the 
catheter is m place the c ipsule lb closed with continuous oc closclj ploci d suUiicb 
of 0 chromic eatgut (Pig 630) Anj Iigitiires tint Intc been left long are tied 
together oicr the line of eiitlire All ganre is remettd from the uoiiiid and a 
smill uihber tissue drain is placed in the space ot lictecus The wound i? closed 
a? following one stage suprapuhie prostatectom} 

Mr illllin has densed a complete set of instruments including forceps, re 
tractors, and hoouieraug needle holder Instrumcilts tn routine use can he 
suhstitutcd for them The surgeon is handicapped t.ho depends too much 
iipon ispeenh^cd instruments 

RADICAL RETROPUBIC PROSTATECTOMY 

The cotnpUtc rtmo^al of the prostate 'ind scmiml ^eslcIe‘? he uecom 
phshetl quite ’ll roadih infl as comp’lcleW bj the retropubic uu-tluKl as bj the 
peuneal method The perineal operation has the adiantage that in tloubttul 
cases tht prostate maj be approathed postenorl> and a biop-y done to deter 
mmc the prei^cince or absciu-c of cancor before piocccdmg with the operation 
When the retropubic operation is done, the surgeon must depend upon palpa 
tion and/or nerdle biopsj uhtch is not as accurate ss biopsj under direct 
iiMon The retropubic operation m m> opinion, in the hands of those iccus 
tomed to suprapubic or retropubic prostatcctomc is less apt to result in 
urethrorectal fistula or incontinence 

The operation proceeds as though a retropubic enucleation is to he done, 
until till ’interior surface of the prostate is exposed The pubopmstUe hgi* 
ments are palpated bj the index fingei and divided ‘Beginning at the apex, 
the prostate is gentU dissected from the rectum until the finger can he pissed 
beneath the gland from both sidts The urethra is then dmded at the ipex 
of the prostate, being eirefiil to i\oid cutting the catheter nhich i' is inserted 
previous to the operition Thi end of the titheter is nithdraMn fiom the 
blidder and the tv.o ends of fbo citbxtoT 'iTO ela'£jipei\ ssitb. slight \^■aslt>Tl ox tr 
the piibis thertbi iidiiig m the tontrol of bleeding The apex ot the prostite 
IS retracted upv rrd mid baehnird exposing the terminal portions of the \isa 
dfterentia and sennml xesicles The lasa are divided and ligated and the 
seminal sesicles di^'sccted free The prostate is then amputiated from the 
bladder care being t iken to pteserxe ibe ureteral orifices The closure miv be 
made in one of scieral iiais Jn most eases, the resulting bladder orifice mas 
be rodneed in size hi j-utiiring from aboie douunard leasing the base of the 
trigone is the posterior lip of the bladder owtiee This ma> be sutured to the 
stump of the mcmbrinoiis nrethn with three or four sutures of chromic eitgnt 
or two St w sutures of Xo 1 chromie ntgut mvj be placed ;iust latenl to th* 
bhddcr onfirc incl both . mis earned through to the skm of the perineum on a 
I irgo straight needle Thtsc sutures when tied otcr a piece of gauze, hold the 
bladder orifice smigh against the unthra The lumen of the virethia is Upt 
in line with the orifice of the bladder b} an mdwellmg catheter It is prefer 
able to use a 30 cc Foies bag catheter which is pulled down snugly but not 
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C38 — ^Retropubic prostatectomy Prostate ready to be liberated from vesical neck 




pjg_ (539 ^Retropubic prostatectomy Capsule is sutured. 
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The possibilitj of other tomphcation?, such is its being a more tlifiieult 
procedure, depends upon -ivhat effoit i nrologi&t his nnde to iierfcct tlie pio 
ctdiire 

The possibiht\ of uiethioH rt-il fistulas tan be considered in the same was 
The chance of urmarj ineontmenoe em similarlj be weighed, and the 
same holds true for the de\ elopmt iit of iin tj pc of fistula 

We nc\er considei perineal piostatectomj in jonng indmduals oi m 
patients who still irc jiotent, etcipt m canctr or poor risk patunts, and then 
wo feel it should be peiformed after a thorough e\pl ination to the patient 
toncermng the potenej , otheiwise, medicolegal aspects will enter which 
might cause nmOi emhaiiassment 

The position of the jiatient is icn important ind while a specnl table is 
used b> manj, it is not absolutely essenliil Whicheaer wav the patient can 
be placed, in an e\apger\ted lilliotomj position, whether it be bj a special 
table or the permeum laised on sandbags, makes no dififreiice Of most im 
portance is to obtain the peuncum m a position as parallel with the rest of 
the bod^ as possible This is fatilitxtcd bj having an arrangement that can 
set the legs bark toward the head as much as possible TJic idea is to liavo 
the perineum as f\r forward as possible An antiseptic of cither Argvrol or 
Zephiran solution is injected into the bladder The perineum and genitaln are 
prepared as for anj otlier surgical procedure Sometimes VrO use special 
dnpes, but this is not easrntial A sound, about T 22 or F 24 is introduced 
into the bladdn after the patient is in position and held either bs a special 
instrument or bv an assistant In some cases we insert a long Lowslej seminal 
vesical tractor instevd of a sound This forces the prostate forward and is 
left in until the piostatie urethra is exposed AVe use the ordmaij sound as 
much as any 

Lindmaiks should bt mirkcd befoic the incision is made They are the 
tuberosities of the ischium and a central point in the perineum, 2 cm above 
tlio anus A tuned incwiou is then made thiough the skm, subuitaneons 
tissues and fat, as seen m Fig 640 AVe prefer to have the rectum clearh 
exposed w hen w e reach that point Fig 641 demonstr ites the nnatomv of the 
stiuctures in the perineum, but no longer do we attempt to expose all these 
structures AVe niak» everj effort not to expwbC the bulbous and if possible the 
membranous urethra but to reimin below and behind the transverse perinei 
I« cirriing this out, verj little bletdmg occurs ind it eertamlj prevents 
urinarj incontinence if one remains behind and hclow these structures There 
fore after thr initial incision is made, the centrd tendon is exposed One 
should dev clop the ischiorectal loss i on each side bj inserting backv^ ard md 
owavward the index finger ot each hand until one feels a smooth surface 
covering i solid ma s (Fig 642) Hus is the tasm of DenonviUuis over the 
prostvtic capsule covenng the prostate gland At this same time, one can 
approach the midhne with his index fingers and feel a tubular structure which 
the rectum eovend by the central tendon One can easdv insert the index 
linger between the rectum and central tendon and cut the tendon high (Fig 
4 ) At this point the reelnni « exposed, covered b^ the levator am muscles 
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with force. When there is considerable tension between the bladder orifice 
and urethra, a tube flap can be made from the anterior surface of the bladder 
and joined to the membranous urethra by interrupted sutures of fine chromic 
catgut, as suggested by Flocks. 

PERINEAL PROSTATECTOMY 

Albert E. Goldstein, M D. 

Asstsiant Ptofcssar of Gcnito-Uunaty Pathology, Untveistiy of Alaiy^and; Dncctoi of Hoff- 
heigct TJi ological Pcscaich Lahoiatory, Mt. Sinat Hospital; 2lcdical Dncctoi of 
Lcnindalc Ilospiial; Emeiitus Chief of Urology, Mt. Stnat Hospital, 

Baltimoie, 2laryland 

The Conservative Procedure 

In selecting the surgical iiroeedure that might best benefit a patient 
suffering with a prostatic disease, one must consider tlie following: 

1. The patient with the disease 

2. The condition of the patient with the disease 

3. The training of the surgeon 

4. The disease for which the operation is being performed. 

No two patients should be fitted for the same operative procedure but 
rather the reverse — the best operation for the particular patient with the 
particular disease should be considered. There is no one operation that can 
possibly be offered to all patients if the most satisfactory result is to be ob- 
tained. 

On the other hand, there are only a few urologists Avho can adeptly per- 
form all five prostatic surgical procedures. This, of course, leaves much to be 
desired in the training of urologists. The one type of prostatic opei'ation Avhich 
is least performed not only in this country but throughout the Avorld is the 
perineal procedure. It is certain that this i^rocedure requires more careful 
technique and may be considered to be more difficult to iierform. This is 
quite questionable. NcAmrtheless, if one is going to, as he should, consider 
the patient primarily, then it 11^1001^8 all urologists to be trained to perform 
the perineal procedure. When the occasion arises Avhere the perineal approach 
is desirable, then the patient is entitled to that benefit. 

It is true that if we e\ev hope to cure cancer of the proslate or to prolong 
longevity in eases of cancer, the perineal apiiroach offers by far the most 
benefit. 

Cancer of the prostate is not the only disease for Avhieh a perineal 
approach to the prostate gland is the most suitable. In cases of fibrous 
prostates, calculi in the prostate, obese indmduals, poor surgical risks, and 
the study of biopsy specimens for diagnosis, really the best service is offered 
to the patient if a perineal approach is considered. We readily recognize that 
wherever there are advantages there must be disadvantages; and they are as 

follows • 

Practical loss of potency is by far the most important. 
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Fig-. C-JO — Incision for perineal prostatectomy 
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These are retracted. A procedure that we carry out at this point is to cover 
the entire rectum with a double folded gauze sponge and place the posterior 
retractor over it and gently inill downward. This pulls the rectum with it 
and exposes the rectourethralis fibers, some of which come along with the 
rectum. With this special maneuver there is no reason for injuring or 
perforating the rectum. (Fig. 644.) A light transverse incision about 3 cm. 
in length is made across the remainder of the rectourethralis fibers, which will 
enable a retraction of the remainder of the fibers. The folded sponge can be 
replaced several times. Place the posterior tractor over it and pull downward. 
This ultimately pulls all the rectouretlu’alis fibers downward and frequently 
carries the fascia of Denonvilliers with it, exposing the prostate and its cap- 
sule (Fig. 645.) 

This dissection can also l)e performed in a different manner by bluntly 
dissecting the tissues beginning at the membi’anoprostatic urethral region. 
Gently dissect the tissues downward and then apply the posterior retractor. 

At this point, to exjiose the entire prostate for viewing, two narrow re- 
tractors are jilaced laterally and upward, one on each side, and a posterior 
tractor is placed over the rectum over a sponge. 

Up to this point the membranous urethra has not been exposed, but the 
sound can be palpated at the membranoprostatic area or in the prostatic por- 
tion of the urethra. 

If one is in doubt about the condition of the rectum at this point, or there 
are minimal adhesions of the 7'ectum to the tissues eovei’ing the prostate, a 
finger may Ije inserted into the rectum to determine this condition. Should a 
perforation accidentally occur at this point, then no damage has been done, be- 
cause it can immediately be repaii’ed and the perineal approach discontinued 
Once an opening is made anywhere in the urethra and one is present in the 
rectum, there is eveiy possibility for a fistula to form. 

Assuming that no opening is in the rectum, a longitudinal incision one 
centimeter in length is then made with a scalpel over the sound in the prostatic 
urethra, making certain that the sound can be seen. The edges of the open 
urethra are now grasped with an Allis clamp on each side, making certain that 
the entire thickness of the wall of the urethra is grasped A Kelly clamp is 
now inserted into the bladder and the vesical orifice is dilated, permitting all 
the fluid to escape Either a Young or a Lowsley prostatic tractor is now 
inserted into the bladder with the blades closed When it is certain that the 
tractor is in the bladder, the blades are opened and the tractor is pulled out- 
ward and upward This brings the prostate closer to view. If the fascia of 
Denonvilliers has not been retracted posteriorly up to this time, a light trans- 
verse incision can be made at the apex of the prostate, by blunt dissection, 
strip the fascia downward. A .sponge can now be placed over the fascia and 
rectum and held down by placing the po.sterior tractor over it (Figs, 645 and 

646 ) 

By making the urethrotomy incision in the prostatic urethra, every pre- 
caution has been taken to avoid incontinence, because this is behind the ex- 
ternal sphincter. 
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Tin — RectOUr«tludfh (»<■.«{ «n<I pushed doun uith knifn hindh 



of Denon\flJ/ers fasoia 
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A transverse incision is now made through the capsule o£ the prostate, 
which may be thin or thick. No difficulty should be entertained in this process 
because the prostatic tissue will be visible to the linked eye as grayish in 
color. The incision is about 2 to 2.5 cm. in length, hall on each side of the 
urethrotomy incision, making it in realitj’’ an inverted T-incision. (Fig. 647.) 
At times we make a lateral incision on each side of the urethrotomy but lower, 
below lyo to 2 cm. in length. We prefer the transverse incision. 

With the blunt dissector or scissors, the prostatic capsule is dissected away 
from the prostate on each side and then the dissection is continued with the 
finger encircling the prostate and the prostatic urethra but remaining extra- 
vesical. This procedure is performed above and below the transverse prostatic 
capsular incision. At this point the urethra is severed at the junction of the 
prostatic and membranous urethra. This permits one to pull the prostatic 



Fig. G4G — Uretliiotomy in prostntic uicthra 

tractor with the prostate encircling it in an outward position and the onlj'^ 
structure attached to the prostate is the vesical neck which is attached to the 
prostatic urethra. This can be viewed witli the naked eye. By sharp dis- 
section the entire mass is cut away from the prostatic urethra after the 
vesical neck is grasped, cutting close to the prostate. (Figs. 648, 649, and 650.) 

The blades of the prostatic tractor are now closed and the prostate is 
delivered en masse, encircling the instrument. If any bleeders are observed at 
the vesical neck they can be ligated. As a rule there are none. A No. 20 
Foley catheter 30 c.c. bag is now inserted into the penis and seen coming 
through the membranous urethra. It is directed into Ihe bladder which is 
being held between Allis clamps. If the internal vesical orifice seems tight, a 
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wedge shnpcci pjcce of tissue PiMi be icmo'ied postt-iioilj oi the \esicvl oiifiec 
can be dilated with a Kellj damp The tip end ot the catheter is passed uno 
the bhddei The bag is distended and pulled iormrd Tnc c^iita from 
which the piostate has been dissected ind removed is leidilv observed Thirc 
IS no attempt made to anastomose the membranous iiuthia to tbt vesical 
onfiee except in ridn d procedures (Fig C5l J The lougifudinal incision in 
the piostatic tvpsiilc foi the urethrotomv maj oi ni<n not be sutured If 
Mituiod we use iiitdi iiptf d ehroniie catgut No 1 The tTanasirse incision m 
the piosf die capsule is closed with a contimiotts cluomic catgut No 1 to make 
It a wateitight closuic This is going to form the new floor of tlie urcthri 
“When this procedure is completed the iiea has the appearance sirnilai to th it 
before the prostate wasrtmovtd (I'lg 652) 



The bladder is irrigated several times to evacuate anj clots if present 
One suture of chromic «atgut No 1 is taken across the levator am muscles 
The rectum is ixaminecl at this iKimt 

One eraptv Penrose drain inserted lutu one angle of the wound uid 
the skin Ls closed with either a subrutaueous eatf^ut No 1 or interrupted black 
silk suture (Fig G53) A light dressing 1 & applied and held togethei with 
a permeal pad 

A bilateral partial vastctomj is ptrtormed lu all cases, either betoie the 
prostatectomj or after, depending upon the condition of the patient 

The operation dcscnbtd bj Belt, Ebert and Siirber uses the cleavage plane 
between the longitudinal muscle fibers of the rectum and the external sphmctei 
am Diiiielo to erposQ the ett^'mal capsule of the prostate 
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FlB BS0~T)ie entire pro«ule b^lng enucleated around tbe prostatlc trnctor 



Fie 651 — Catheter In urethia and bladier exposure of prostntic bed 
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Tilo prcpiiation and position of the pitient on the table are the same as 
for Goldstein’s operation Tiio incision throtiijh the skm extends as a semicircle 
from one ibchial tiibcrositj to the other and is placed on a ndins about 1 5 
cm from the anal mneosa (Pig 654) The loner nound margin is depressed 
backward b> the aid of drj gauze beneath the fingers of the left hand The 
fibers of tlie median raphe nlutJi are thus made to stand out arc divided (Fig 
G55) Th^ Iiandle of the knife can then be inserted beneath the fibers of the 
external aphinctct which can be seen close to the skin of the lower flap 
(Fig 65G) The external sphincter is cisdj scpinted and retracted forward 
exposing the longitudinal fibers of the rectum which con be followed to the apex 
of the prostate (Fig 657) At the apex of the prostate the free mterior 
borders of the levator am muscles are almost in apposition (“reetourethralis” 
muscle) Bj depressing the rectum with the left iorefinger these niusclcs 
stand out prominentlj The handle of the knife cm be inserted between 
the muscle borders and Htera! pressuic made to first one side and then the 
other, exposing the fascia covering the posterior surface of the prostate 

A sound is inserted through the urethra into the bhddcr B> making 
forward and downward pressure against the handle of the &onnd the posterior 
surface of the prostate is more complcteH exposed The rectum is held avvav 
from the operativ c held b^ a posterior retractor 

An inverted U shaped incision is made through the prostatic capsule The 
transverse part of this incision is placed just peripheral to the veninontmiuni 
This* point IS just pioximal to the membranous urethra in the prostatic capsule 
The flap outlined bj tlic U shaped incision iv liberated and pressed back 
ward catr>mg with it a small triangle of the urcthri containing the xeru 
mantanura included m the flap The sound is exposed at the apex of the 
prostate and the adenomatous nodules can be seen bulging into the posterior 
urethra The posterior (dorsal) aspect of the urethra is carefullj isolated 
and c-ut off as it leaves the hypertrophied prostatic nodules to jom the mem 
branous urethra The idenoraatous nodules are bluntlj dissected from the 
capsule of the prostate bv the finger, eartfullv keeping to the eleav nge plane be 
tween the adenomatous tissue and the capsule 

The sound is then withdrawn and i catheter is introduced through the 
opening m the posterior urethra and the bladder contc nts (unne and antiseptic 
solution) are evacuated The catheter is discarded and the remaining (anterior 
or ventral) portion of the urethra is divided at the apex of the prostate, com 
pletely severing the urethra 

A prostatic traitor vs. then passed through the prostatic urethra into the 
bladder and opened Gentle traction is made on this tractor while liberation of 
adenomatous portion of the prostate from the capsule and bladder orifice is 
continued 


As the lobes are raobihzce! thn are Rrasped bj thyroid foiccps and puHed 
toaord the operator A cone of the bladder neck is pulled foniatd nith the 
prostate and is stripped bad and be blunt disscetion, cartfiillj preseniny the 
OTcular muscle fibers of the Madder neck ■« hen a cj Imdor of posterior urethral 
mucosa IS reached it is cut off intii stissois, eompletelj liberating the adenomatous 
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Fiff, 652 — Closuie of inverted-T incisions 



DRAIN HfK',, ai'r^r 


Fie 653 — Closure of poilnenl wound 
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The prcpar'ition and position of tho patient on the table arc the same fis 
for Goldstein’s operation The incision through the shin extends as a seinieirele 
from one ischial tuberositj to the othrr and is placed on a radius about 15 
cm from the anal mucosa (Fig 654) The loner aioiind margin is depressed 
backward bj the aid of di\ gauze beneath tin, fingers of the left hand The 
fibers of the median raphe uluth are thus mode to stand out arc dnidcd (Fig 
655) The handle of the knife ean then be inserted beneath the fibers of the 
exteinal splimctcr uhich ean be seen close to the sUm of the lower flap 
(Fig C5G) The external sphincter is casdj srpar<atDd and retracted forward 
exposing the longitudinal fibers of the rectum which can be followed to the apex 
of the prostate (Pig G57) At the apex of the prostate the free interior 
borders of the levator am muscles arc almost m apposition (“rectonrcthralis” 
muscle) Bj dcprcwing the rectum with the left forefinger these muscles 
stand out prominentlj The handle of the knife cm be inserted between 
the muscle borders and lateral prossuie made to first one side and then the 
other, exposing the fascia covering tlic posterior surface of the prostate 

A sound IS inserted through the urcthri into the bladder B\ making 
forward and downward pressure against the handle of the sound the po'itcrior 
surface of the prostate is more complete^ expose^] The rectum is held awav 
trom the operative iield bj a poslenor ictraclor 

An inverted U shaped incision is made through the prostatic capsule The 
tiansvcrs© part of this incision is placed just peripheral to the verunontanum 
This point IS just proximal to the membranous urethra in the prostatiu capsule 
The flap outlined bj the U shaped incision is liberated and pressed back 
Ward earning with it a small triangle of tlic urethra containing the vem 
montanum included in the flap The sound is exposed at the apex of the 
prostate and the adenomatous nodules can be seen bulging into the posterior 
urethra The posterior (dorsal) asp'-et of the urethra is earcfullj isolatid 
and cut off as it leaves the hv pcrtroplucd prostatic nodules to join the mem 
branous urethra The adenomatous nodules aie bluntlj dissected from the 
capsule of the prostate bv the finger, carefulb keeping to the cle iv age piano be 
tween the adenomatous tissue and the capsule 

The sound is then withdravm and a catheter is introduced through the 
opening m the posterior urethra and the bladder contents (urme and antiseptic 
so ution) are evacuated The catheter is discarded and the remaining (anterior 
or ventral) portion of the urethra is divided at the apex of the prostate, com 
pletelj severing the urLthra 

hi P^^static tractor is then passed through the prostatic urethra into Uie 
a er and opened Gentle traction is made on this tractor while liberation of 
a '^nomatoiis portion of the piostate from tlie vapsule and bladdi.r orifice is 

continued 


^ S' mobiii/cd lire, to jrospid !» thjrad foieeps ana pulled 

nm I ‘I'® Midder ntclv 11 pulled fonrard nith the 

r bicUuid bi blunt disscelion, taultilh prescrtmi? the 

mucosi''ir^' b of PO'f' tioi- urcihral 

aiSTOebeditiscntofi iMtliscmon, compbtclj hberuUng the adenomatous 
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Fig. C54, — A now anatomic approach In perinea! prostatectomy The line of incision ! 5 cm 

from the rectal mucosa. 
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FtR fij' — tsteroal sphnwter anl cous K' retca<t«<l «p\'arU (Ji'!c5o«tns aprTOaclv to tU« 
prt>«tate The mtuni bulges Inw the Io«»>p ptfrtion ot th<* teunj aboie The meilian portion 
of the levator ani rnhscles voter the aj«** of the pro tste From thla pi int the operation «na> 
prwpei as In Uss 644 65S ext«pt that bt liu operation by i eft a U shaped incision is made 
m tte prostattp capsule and the Waijder oriflce >s anastomostd to the membranous uretFra 
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prostatic tissue. As the posterior urethral mucosa is divided the proxi- 
mal stump should be grasped with an Allis clamp to prevent the bladder 
orifice from retracting out of sight. When a large middle lobe necessitates carry- 
ing the cut high up across the trigone, Allis clamps are applied to each side of 
the bladder neck. Spurting vessels around the bladder orifice or on the side 
of the bladder within the capsule are transfixed by catgut on a small round 
needle and ligated. The neck of the bladder and capsule are carefully exam- 
ined and any remaining adenomas or tags of tissue are trimmed away. A two- 
hole 24 F. catheter is then introduced through the urethral meatus and made to 
emerge from the cut end of the urethra inside the capsule. It is then pulled 
out of the wound and retracted ‘upward by a narrow retractor, exposing the cut 
end of the urethra. A chromic catgut stitch is taken through the ventral border 
of the urethra, carried through the ventral border of the bladder neck, tied and 
cut. The free tip of the catheter is then introduced into the bladder and the 
anastomosis of the urethra to the bladder orifice is completed by placing sutures 
laterally and posteriorly. 

In closing the prostatic capsule an attempt is made to close the dead space 
between the bladder and the capsule A stitch of No. 2 chromic catgut is taken 
at each lower corner of the capsule, which includes some bladder tissue, and 
emerges through the central flap The flap is then sutured to the capsule by 
five interrupted sutures of No. 2 chromic catgut. When the sutures are tied the 
structures are brought back to their original anatomic position. The medial 
portion of the pubo-coccygeal fibers of the levator ani muscles are brought 
together by three sutures of No. 2 chromic catgut. A Penrose drain is placed 
in the space between the rectum and the prostatic capsule and brought out at one 
angle of the wound. The edge of the external sphincter is approximated to the 
longitudinal fibers of the rectum with a purse-string stitch of No. 2 chromic cat- 
gut. The superficial fascia is closed Avith interrupted sutures of plain catgut 
and the sldn is closed AAuth a continuous subcuticular stitch of plain catgut. The 
bladder is irrigated, all clots are removed and the catheter is strapped in for 
drainage. The Avound is dressed Avith a moist antiseptic dressing The Penrose 
drain is removed in 24 hours. 

RADICAL PERINEAL PROSTATECTOMY FOR CARCINOMA 

Since carcinoma of the prostate gland is the most prevalent one in Ihe 
male and is accountable for OA’^er 10 per cent of all the deaths occurring in 
this country, it behooves all of us to make some concerted effort to eradicate 
this disease. 

If Ave hope at any time to cure this disease, it has been demonstrated that 
Ave must make the diagnosis early and then act as quickly and efficiently as 
possible. Since the disease occurs in men OAmr 50 years of age and has been 
estimated to be present in betAveen 13% and 22% of all men beyond tliis age, 
one cannot help but feel its importance. 

These figures Amry considerably. In a recent survey at Baltimore Lcvm- 
dale Hospital (For the Aged and Infirm) 84 male patients Avere examined. All 
Avere over 50, Avith an average of 72 years. Only one case of carcinoma of the 
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tiTOstat® ^ as <Jeteete<i l>j a digital esasunation At tUi> same mstitution tlicre 
has not been a death fiom carcinoma of the prostate in 14 jears, jet, ni this 
same period, oiti bO of the piticntshaichad a prostatectomy 

Again, since the largest peieentage of cases occur in the posterior lobe, 
the simplest test foi diagnosis is the digital c\ammation of the gland through 
the rectum hile a lem other tests, principally the study of a biopsy speci 
men, can \cnfj the diagnosis, eaerj effort should be made early to arrne at 
a definite diagnosis The gro\ th and spread of the disease is slov and aarics 
in difftrent mdnidnals therefore the necessity of attacking the disease early 
The e\pcricncc of all urologists re\eaU the fact that, if Me e\er hope to 
cure caremomi of the prostate gland, it must be attar ked surgically and 
completely Mhen the lesion is small By' ‘'small” is meant a lesion no larger 
than one centimeter m diameter 


EXT SPHlNCTCn 



fig 65S — teu «xp03ure of rroslate fw ^ri&«al prostatectomy Belt suggests an m\crted 
1 j shaped iRCtslon ut the prostatie <.d^ule 


In an effort to cure some of these patients uith carcinoma of the prostate, 
the late I)r Hugh 11 Youn^ perfected and popularized a piocedute m 1904 
"When this procedure is carried out by uat of the peuneum and meludes areas 
Mhich tend to accept i sj.rtad of the discisc, such as the seminal \csiUe ami 
Its surrounding faseias the ntek of the blidder and sometimes part of the 
urethra, it has resulted in increasing the Iilc e\pectanc\ of the induidual 
he procedure is kuoun as the ladieal ptriiicai prostatectomy Several 
modiiicattons of the procedure hare been suggested bi Goldstem Elmer Belt 

">« '““e The mod,fieation. 
ns'e been suggested principally to simplify the proceaure, and ntoid urinary 
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Fiff G59 — Separating- prostate in radical prostatectomy. 



pil„ flrn Incision in bladder neck, for complete renio\al of piostate, etc, in rndionl peilncal 

^ prostatectomy 



PPObTATE 


827 


mcontmence In our o\'n experience, incontinenrc his icniiimtl ptriinncnth 
m onlj 2^, Mhile teinpor'irj jncontintnce his otciurcd m 12 jitr cent The 
temporar} incontinence disappeared in from three to fifteen ivciks 

The procedure i,s carried out prmnnij as desenhed in perlornun}, the 
consersatise penneil prostatectomy, with the uldition that thioufjh the saint 
incision the seminal \esicles, poitions of each \.as deferens together with the 
capsule of the prostate, the Didder, and soinetimts a small section of the 
urethra are remosed, all lu one section (I igs 659 602 i At the completion 
of this excision thtie is a defitttuts of the urethra TDs then is anastomosed 
to the neck of the bladder o\er a catheter The anterior poition of the urethia 
ib brought together with the anterior portion of the sesical neck b\ t iking tv o 



He 661 — 1 xpoaure ol Madder In radical perIntMi prostatretams Iij-IaIo 
other structures 


lemoW'I \Mth 


sutures of chromic citgut \o 1 through both of these itmetuies 7hou tU- 
ainstomoiis is completed bj taking stseril sutims of tlm &imc mateinl 
through the posterjoi portion of the urethra nnd lesicil neck This mikes a 
watertight ainstomosis which hrals aerj ripidiv with \cn little drainage 

((.oldhtemi (Fig GC") The catheter is removed m 10 to 32 dais and the 

patient voids immediatelv In SS^c of om cases theie was perfect control of 
urination either immedntcli or in two to fourdavs 

To one nho 1 , trai.u.1 or has been tramed the perineal route the pio 

TroTm, ’'in Proceduk ra.lot, 

from 00 to 150 minutes There is , crj little loss of Wood, a, er ,g,no less than 
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500 cc as ^\orkcd out hy Goldstein and Enbm, and Goldstein, Golden, and 
Sihcrstcm It is attended h\ \cij little shock The jiatient is usu Ul^ up on 
tlu. third postoptiatisc chj and ^ ilkiiiK b\ the si\th postopciitne daj The 
aicri^e sta> in the hospitil is about 19 dijs In oui evpenencc the pioceduit 
his been conip!n-ated bj a itctomethial fistula in one case No peimeal 
fistulas have ot\.urrcd One must be caicful ibout the question of impotence, 
partieulaTls in >onnger men This inust be thocoughly evpiaiucd before the 
operatiic procedure, othermse, cmbarnssing medicolegal compile itions mai 
arise 

All of our eases haie resulted in impotenej, if it nere not present preu 
ouslj The question oi diagnosis is of extieino importanee, therefore, no 
radical procedure is attempted uithout a penneal biopsj Jliich embarrass 
ment can be aioided if this is carried out as shoun bj Goldstein Jeuett 
claims tint about 4G per cent oi all nodiiUs palpated bj the digital evamimtion 
nhieh were thought to be malignant nodults ptored to be benign at the time 
of a biopsj stud} of ; section from the prostate at the time of operation This 
n. extremel} important ind shous the necessitj of performing biopsies before 
operation 
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Figr GG2 — Completion m radical perineal prostatectomy, including- seminal vesicles and vas 

deferens 



Pig GG3. — Anastomosis of membranous urethra to vesical ounce 



CHAPTER XLIV 

POfeTOPERATlVE 15RINARY INCONTIKEKCE 

Persistent mcontmence of unne is an mfiequent but ven troublesome 
eomphcation of prostatcctomj Qmlc frcquentlj there is temporary dubbling 
when voiding is first resumed, but m most cases complete contiol is established 
mthin a feiv daja The hj pcrtrophicd bladder nail nlueh is often associated 
mth prostatic hypertrophy maj be out of balance mth the sphincter methamsm 
foUonvng prostatcctomi , and for a tune causes the patient to ha%e difilcultj in 
controlling his urine Tags of tissue and prostatic nodules that are left in the 
prostatic ca\it\ predispose to infection and jrritabilUj of tin. bladder, uhtch is. 
a definite factor in moderate degrees of postoperatue incontinence Distortion 
of the internal sphincter md posterior urethra b> scar tissue maj cause some de« 
gree of incontinence Neurological disease of the bl iddev unrecognized at the 
time of operation mas also cause incontinence follonnig prostatectomy 

Complete mcontincnce is e lused either by inyun of the sphincter mechanism 
or its ner^o supply during operation or b\ wound infection md the formation 
ot extensive star tissue following operation Either tlu. interm) or txtoinal 
sphincter vuU control the urine In most coses of suprapubic nrostattetomy or 
transurethral resection the internal sphincter is dcstioved or svnously impaired, 
yet complete mcontmence i^ a rare complication of suprapubic pro'^tutcctomy 
In this operation the external sphincter is not disturbed Following tuns 
urethral resection incontinence occurs more frequctith This is iceoimted lor 
by damage to the c’cternal sphincter by cutting too far torwaid, bv excessise 
coagulation in the anterior portion of the prostatic urethra, and doiibtlo's at 
times by over stretching or rupturing the membranous urethra by the use of Jirge 
instruments In properly performed perineal piostalcctumv the exterml sphinc- 
ter IS not injured and it is often possible to presenc the interml sphincter, let 
some degree ot postopciative mconUnence is mute frequently reported than fol 
lowing any other type of operation Jneontmcnco mev re:,ult from injun to the 
external sphincter or its nerve supply Young found tint in nil eases examined 
with complete incontinence, both internal and external sphincters were dilated 
and th^re was failure of the musculature m those regions to prevent the outflow 
of urine 

Treatment ^Thc patient who is unable to control his urine following a 
prostatectomy is always considerably disturbed and often quite despondent 
It IS helpful to advise him beforehand that voiding will prohabU not be satis 
fictorv for a few davs when Madder function is resumed He should be told 
to expect some frequency . burning and dribbling of urme Often the urgency 
that causes the bladder to empty before n urinal can be reached is, mistaken 
for incontinence, bnt if there is no dahhlmg between times normal bladder 
83S 
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left mlaa o\er llic anterior surfat^ of the urethra and for a short distance 
donnnard on each lateral iiall The denuded area is then suUued together 
fconv sid^ to aidp, mmg ironi four to sn intcrnipted sutures of chromic catgut 
The denuded marguib of the diHted urethra and interior pirt of the trigone ire 
thus approimiated, leaving in front a rather tight urethral orifice The nound 
in the anterior wall of the bladder is then closed with a Pezzer catheter in the 
upper end to dram the bladder The abdominal wound is closed with the 
drainage tube emerging near the upper end 

The patient is then placed in the eviggerated lithotomj position, as for 
perineal pro'^tateetoiuj A sound is pasicd into the urethra and i verlieal in 
cision is made m the perineum The incision is earned down to the membranoua 
urethra and posterior part of the bulbous uiethra All sear tissue is dissected 
awaj until healthj muscle is exposed on both sid^ of the wound The posterior 
portion of the bulbous and the membi-anous urethra is opened and the redundant 
part of the urethral wall is etcised, so reducing th** caliber of the urethra The 
urethra is closed with a continuous suture of plain catgut The muscle from 
each side of the wound is then appio\imated over the urethra by a con 
tintioiis suture of ho 2 chromic citgnt The fisen and subcutaneous tissues 
are approximated by a continuous suture of the same material The sfcm is 
closed bj a subcuticular catgut suture, leaving i small area at the anterior ingle 
of the V ound for a small rubber dram 

Postoperative Preatinent — ^Thc bladder is drained suprapubicallj for 
about three weeks During this tunc the bladder is irrigated dailv with a 
mild antiseptic solution to prevent encrustations m and around the tube 
Unnarj antiseptics and acidit>mg drugs are administered as mdnated About 
three weeks following the operation a filiform is passed and the urethra is dilated 
genti> wnih Le Fort sounds A small catheter, about 14 F , should be tied in the 
urethra and the suprapubic tube removed When the suprapubic viound is 
healed, the urethral catheter 15 removed It maj be necessarj to continue weeklj 
urethral dihtations for several weeks until the tightlj closed Sphincters obtain 
normal elastzcitv 

Lowsley Hunt Operation — The patient is placed m the Iithotomj position 
and a Ao 20 F sound is passed into the urethra A median incision is made 
in the ponnemu and carried throwgU the fat and Colics’ fascia, exposing the 
bulbocaveniosus muscle The muscle is dissected free on all sides and plicated 
bj throe sutures of chromic nbbon gut studded with jtrauraatm needles The 
plication sutures are placed well dovm on the lateral surface of the muscle, then 
fixed m 1 similar position on the opposite side, pulled tightlv across the posterior 
surface and tied The sound is then removed The fascia is closed with a con 
tmuous suture of plain catgut and the skm with interrupted nonabsorbable 
sutures 

Transplantation of the Gracilis Mnscle for the Cure of Incontinence m the 
Male as Described by Player and Callander— The patient is placed in the ex 
tTcme bthotoDij position Preparation of the field of operation includes the 
penneal region and the entire thigh and knee on the side from which the muscle 



832 


UROLOGICAL, SURGERY 


function may be expected •within a few days. Control when in bed but incon- 
tinence when on the feet is usually corrected by encouragement and training. 
If the bladder is filled with an antiseptic solution two or three times a day and 
the patient encouraged to interrupt the stream several times wliile the bladder 
is being emptied, control is more rapidly regained.' The same exercise should be 
taken whenever the bladder becomes sufficiently full to permit the patient to 
void. When there is considerable dribbling, a clamp of the Cunningham type 
may be worn and the patient instructed to remove the clamp and exercise the 
sphincter muscles wlienever there is a desire to void. The wearing of a urinal 
should be discouraged as long as there is hope of regaining control. Once the 
urinal is attached, most patients discontinue all efforts to control the urine' and 
resign themselves to a life of incontinence. Antispasmodic drugs are often help- 
ful in decreasing the lone of the delrasor muscles and in alleviating mild 
degrees of incontinence. Ephedrine and belladonna combined are particularly 
useful. The passage of sounds at weekly inteiwals is helpful in ironing out 
irregularities in the channel and in decreasing the rigidity of scar tissue. If 
incontinence persists for more than a few weeks, a thorough cystoscopic exam- 
ination should be made and any obstructive lesions, such as bars, prostatic 
nodules or tags of tissue, should be removed by resection or punch operation. 
Incontinence that persists after healing is complete is apt to be permanent un- 
less it can be relieved by an operation to tighten the sphincters or by transplant- 
ing a muscle to serve as an accessory sphincter. 

Operations for the Cure of Incontinence. — H. H. Young has devised an 
operation for incontinence of urine, consisting of a combined plastic procedure 
on the internal and external sphincters of the bladder. Sear tissue is excised, 
the lumen of the urethra is reduced, and the muscles are sutured snugly over the 
sphincter areas. 

Lowsley plicates the bulboeavernosus and ischiocavemosus muscles with 
ribbon catgut which has the effect of constricting the bulbous urethra and 
impro'ving urinary control. 

Player and Callander transplanted the gracilis muscle and sutured it around 
the bulbous urethra in a manner similar to the operation described by Deming 
in the treatment of incontinence in the female. Satisfactory control was ob- 
tained. Abeshouse has also reported the relief of incontinence by this method. 


Young’s Operation. — The patient is placed in the Trendelenburg position 
and the bladder is exposed by a suprapubic incision. An ample incision is made 
in the anterior wall of the bladder and the wound widely retracted so that the 
bladder orifice is easily accessible. The mucous membrane of one side of the 
bladder orifice is picked up with forceps and dissected off with scissors. The 
dissection is continued until the lateral and posterior margins of the dilated 
orifice are denuded. The incision is carried fairly deep, excising all the sear 
tissue and exposing the muscles. The dissection should extend from the sur- 
face of the bladder well into the posterior uretln-a, leaving a fairly widely de- 
nuded area with the surface composed of muscles The mucous membrane is 
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In Maich, W51 Dr Albeit Yerges naque destribed an opemtioii m ivluch 
the external an il aphmetcr n aa utilized aa a subatitute lor the external urethral 

Technique— The patient js plated m the lithotomj position An imerted 
Y ineibion IS mide, the sertic d bteiu evtendui" ftum. the perineal scrotal junc- 
tion to a point about 2 cm nboat the xnus, md the curved branches extending 
halfvv aa around the anns This is deepened through the subcutaneous fat and 
fascia 'and the rectal sphunter exposed The anterior circumference of the 
sphincter is isolated hv sharp and bjnnt dissection, and tbc cintral tendon 



Fig eCl — ria>er and C.xriand'‘i s method of applying Demlngs operation for incontinence 
ot urine In the female to incontinence jn the nale The gracihs mu«c|e has been dissected 
tree end {he distal end drai'n through a subcutaneous tunnel to the perineum where it is 
sutufid snugly arouni the bulbous urethra 


divided The separated anal sphincter i!> then divided into two parts along 
the direction oi the hbers the distal area hcing preseived for anal control 
Colles’ fascia is then incised and the bulhoua urethra is isolated A latlier 
sizable portion of the urethra is isolated if possible The portion of the iso 
lated anal sphinoter which is to be utilized m the operation is incised as far 
down on the left as js convenient It is then drawn around the isolated bul 
bouh urethra, and the cut end secured m its origin il position bv two or moie 
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is to be taken. A median perineal incision is carried from a point just posterior 
to the root of the scrotum to within about an inch and a half of the anus. The 
incision is carried through Colies’ fascia and exposes the entire portion of the 
urethra covered by the bulbocavemosus muscle. The superficial structures, in- 
cluding Colles’ fascia, are dissected free and widely retracted until the contents 
of the superficial perineal compartment are exposed. The bulbocavemosus 
muscle is divided in its median raphe and its symmetrical portions are retracted 
laterally. The corpus cavernosum of the bulbous urethra and the inferior surface 
of the urogenital diaphragm are exposed. The corpus cavernosum of the urethra 
is now carefully separated from the inferior surface of the urogenital diaphragm. 
This may be accomplished by gently inserting the points of a clamp and spread- 
ing them until the urethra is separa'ted from the inferior surface of the uro- 
genital diaphragm from the point, at which it emerges from the , diaphragm to 
the point at which it joins the eavernous-bodies pf tlie penis. ; ' 

An incision' is then'icarried- over' thc;^ gracilis muscle. from a point about 6 
centimeters distal tojts origin at the, anterior margin of .the lower half of the 
symphysis pubis to the medial condyle of the femur. Tlie incision goes down to 
the deep fascia which is. divided throughout- the length of the incision and the 
muscle is exposed. ] A branch -of th§ anterior di, vision. of the obturator nerve and 
arterial supply from the o.bturator.hrfmy -and the^ jntefnal circumfiex branch of 
the profunda femoris artery enter the muscle on its .dorsal side very close to its 
origin. The muscle is^ divided transvers.ely in its_:tendinous portion, opposite the 
mesial condyle of the femur, and-is cU^epted up-backitp the point of entrance of 
its nerve and blood; supi)ly. , . ' t (’.' ,1 . . 

A passage for, the transplanted musple is . .tunneled beneath the skin from 
the perineal 'incision to the, upper end, of, the incision in, the thigh. The distal 
end of the, gracilis, .muscl.e jis..dra\yn by clamps through, -this tunnel and under 
the bulbous urethra . in ; jthe , space made by dissecting the urethra from the 
undersurface ofj the urogenital diaphragm, and is - pulled . to the estimated 
proper tension (-Fig. 664)'. It is noiv sutured to the two corpora of the penis 
at the points of contact for support, and the free end of the muscle is rolled 
over the urethra and sutured to itself. Bleeding is carefully controlled and both 
the incision in dhe perineum and the incision in the thigh az’e closed without 
drainage. The bladder is drained for. about a week with a small urethral 
catheter. ' - • ■ 

Success in this operation depends upon placing the muscle around the 
urethra accurately and snugly. If the muscle is applied loosely around the 
urethra, incontinence ^vlll not be relieved. 

This operation does not seem physiologic. The gracilis muscle does not have 
sphincteric properties and cannot be expected to synchronize with the muscular 
efforts of the bladder. Doubtless the snug application of fascia would serve 
the same purpose as the transplantation of the gracilis muscle. 

Within recent years interest in the use of muscle and fascial slings to 
produce pressure upon the urethra with the hope of alleviating or controlling 
incontinence has been revived. 
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tunnel? nrt joined b\ fingei dissection, the septum is i\c.>Kciied nnd the 
subsequent pHctnunt of the sfups of inscin * 11)0111 the Inilli is ombsinssed 
too Hrpe m si)Oituu hen the sling is tif,htenod it will pull swss fioin the 
posteiioi ispcct of tilt bulb md will compiess tlie urcthis too fai nnteiiorh 
Allow st lesst 3 4 cm of tissue wsll to sepinte the dei eloped tunnels on oithei 
side of tilt bulb ” ^^hcn the tunnels hi^e been foimed, the citgut suture 
sttnehed to the f isenl strip of either the light ot the loft side is grasped with 
a long Kellj- forccjis oi attiehed to m ineurjsin needle 'ind is intioduced 
into the tunnel of the s'lnic side The instiuiiKiit is thrust thiough the tissue 
posterior to the bulbocnsernosus muscle and the citgut sutuie gnspod bs a 
Kelh foiecps that has boon passed into the opposite side Both fasctnl strips 
are then biought snnultaneouslj into position from opposite directions 

“As the fascial stnps emerge and a\c pulled bupeiiorlj oser the pubis and 
to cither side of the penis thes arc immobilized bt sutmmg them to the rectus 
tascia ire sutiues aio pr< ferablo The strips of f iscia can be incorporated 
with the elosme of the infeiior portion of the rectus ajioneurosis from winch 
the strips were excised, as described bj Coonej and Kortoii Alternatuelj 
tbev can be sutured to lectus apoticmosis just mesial to the midhnc and about 
4 cm aboae the external ring In this position the strips are anchored well 
aboie Poiipart’s ligament and in an aica whore inustular tone transmits ten 
Sion and flexihihtj to the strips 

“The amount of tension to place on the fascial sling befoie it is anchored 
w Inch w ill, ha its compression of the bulboeai ei nosus jiri \ eiit ui etliral leakage 
IS a difficult equation and one of the \erj important steps m the tochnupie 
An indwelling cathctei should not be jilaced m the urethra until after fixation 
of the fascial stnps ’ ’ 

The amount of pussute necessaiv to appl\ to the stnps can he determined 
bj filling the bladdei with sterile watci and remoiing the citheter As an 


assistant makes picssure suprapubicalls and expels the w iter tluough the 
incontinent urethia, the strips are pulled upward until the flow of watei is 
controlled The strips of fascia are fldpisicd to the icctus fascix it this jioint 
The wound is closed without drainage and a iircthinl catheter insetted to re 
mam semi dajs 

XJhl( in a paper read betoie the Mid Atlantic Urologicd Association le 


ported n\e patients operated \\]wm bj this method, with definite improsement 
m three One othei patient was opeiatedupon bj an associate, using the same 
technique but utilizing stiips of fascia lata This jiatient was not iniproicd 
In 1951 Cooues uul lloiton upoited a shtig optiation siniilu to the 
one described bj Uhle Their opeiation sailed m that two paiallcd abdominal 
incisions are made and the penis is not suspended In suturing the wound the 
ends of the strips of fiscia ait incorpoi ited in the clnsiue of the lower 6nd of 
the defect left when the fastjil stiips aie dissected fiee Thes loported cx 
ce cut losiilts m two of tluee pitunts opciated upon 

"“'-''■'I' dcstnUd i motliml „E ImiiMns itup, ot 

iiiellu , lo'M " . “ ‘"“I’'"®' ■""> them bihlrul fho n.mih.nriotis 

b\ a perineal apin oath with satisfat tors icsults m one case 
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sutures of ribbon gut. Before suturing, a No 16 French, soft, rubber catheter 
must be inserted into the urethra, because catheterization is dififieult after the 
looj) has been established. 

The wound is closed in layers. Exercises directed at starting and stopping 
the urinary stream by relaxing and contracting the anus are begun two or 
three weeks postoperatively, and eontinued uintil control of urination is satis- 
factory. 

THE FASCIAL SLING 

In October, 1945, Dr. Charles A. W. Uhle Utilized strips of rectus fascia 
for the jiurpose of comiiressing the bulbous urethra in the treatment of incon- 
tinence The strips were obtained from the aponeurotic coverings of the recti 
muscles, one from either side of the midline, and carried anterior to the pubis 
and crossed beneath the bulbous urethra, the end of each strip being brought 
up and sutured to the rectus fascia of the opposite side. 

He advises the following technique. The patient is placed in a modified 
lithotomy position, giving access to the abdomen and to the perineum for 
adjustment of the slings if necessary. A midline incision is made from the 
suspensory ligament of the penis to a point about three centimeters above the 
umbilicus. The fatty areola tissue is then dissected from the rectus fascia 
for approximate! 3 '’ four centimeters from the midline through the length of 
the incision. A one-centimeter strip of fascia is excised from both the right 
and the left side of the incision The mesial border of each strip should be 
three centimeters from the midline. The length of the strips must be sufficient 
to pass from above the pubis, beneath the bulbous urethra, and to a similar 
position on the opposite side. This may be determined by measurement with 
a length of catgut or tape. The lower ends of the fascial strips are left 
attached at least three centimeters above the inguinal rings and the attach- 
ments reinforced with embricating sutures of line wire to prevent tearing when 
tension is introduced 

The rectus fascia should be closed with wire If one prefers, the superior 
halves of the incisions may be closed, leaving the remainder to be closed later, 
ineoi’porating the ends of the fascial sti’ips after the tension has been set. 

The suspensory ligament of the penis is then exposed and shortened hy 
placing four equidistant, longitudinal, chromic catgut sutures in such a manner 
that when tied the root of the penis will hug the inferior surface of the 
symph 5 ^sis. The midline and deeper structures should be avoided, to prei'ent 
injurs^ to blood and nerve supply Uhle believes that suspension of the penis 
in this manner is definitely helpful in urinary control. 

'‘Blunt dissection with the index finger is gently directed over tlie sym]ih 3 "- 
sis to either side of the penis and mesial to the spermatic cords It is carried 
to the lateral aspects of the bullions portion of the urethra as close to tlie uro- 
genital diaphragm as one can work The fibro-fatty ti.ssue in the midline over- 
hang the bulb should not be perforated nor should it be developed from cither 
side to paper thinness. This is a most important step in the techniiiue. If the 
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taigiaalis 42, 44 
hydatid Morgagni 43 
pedunculated, 41 
kidnev, 17 24 
lninl<ar region 134 3 IC 
orgui of ( irild.-, 44 



838 


UROLOGICAL SURGERY 


I recently saw Mr. Terrence Millin operate upon a patient for incontinence 
following a radical perineal prostectomy. He made a short transverse in- 
cision above the pubis, exjjosing the fascia of the recti muscles. A tunnel was 
made on either side anterior to the pubis and to the perineum as described by 
Uhle. A short incision was made in the midline of the perineum and by blunt 
dissection the urethral bulb was exposed on either side. The median raphe 
and soft tissue posterior to the urethra were not disturbed. A single strip of 
fascia lata was removed from the external surface of the thigh. One end was 
threaded through the tunnel on the left and accurately placed behind the 
urethra near the triangular ligament by penetrating the bridge of perineal 
tissue that had been left intact. The strip of fascia was then threaded through 
the opposite tunnel to emerge over the pubis on the right side. The bladder 
was filled with water and the catheter removed. The anesthesiologist caused 
the patient to cough, and the ends of the fascial strip were pulled upon until 
coughing no longer caused water to be expelled from the urethra. The ends 
were then secured to the rectus fascia on either side. • The wound was closed 
and the patient returned to his room without catheter drainage. 

Mr, Millin reports good results from this operation. It is much simpler 
and less time-consuming than other sling operations. 

I have attempted to cure only two patients of incontinence by surgical 
procedures. In one, a portion of the rectal sphincter was used, and in the 
other a fascial sling. Neither was cured but both were greatly improved, one 
being able to return to his occupation, which was impossible before he was 
operated upon. The other upon whom a sling was used had definitely less 
dribbling but unfortunately had had a prefrontal lobotomy which made it 
impossible to obtain cooperation for him. 

These operations deserve consideration. Careful technique and attention 
to detail will certainly improve most of these patients and eventually a method 
or modification of the above may produce completely satisfactory results 
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Anomalies — Cont’d 
clitoris, cleft, 504, 661 
kidney, 59, 73-76, 152-168, 377, 378 
absent, 152 
cake, 155, 156 

double, 59, 73, 76, 155, 252-258, 378 
ectopic, 152, 153-159, 377 
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Bladder — Cont’d 
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496, 498, 508, 533 

approach to, perineal, 455, 461, 464 
suprapubic, 453-455, 456, 464 
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diathermy, endoscopic, 526, 531, 532 
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divertieulectomy, 412, 508-513, 785, 787, 
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intravesical, 508-509, 785, 787, 803 
electroexcision, fistula, 479 
tuberculosis, 462 

tumors, 462, 523, 526, 531, 533-537 
ureterocele, 380, 382 
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vesicocutaneous, 474-475 
tumors, 455, 514-516, 522 
urachal cysts, 503-504 
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incision and drainage, perivesical space, 
464, 466, 472, 476 
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irradiation, 516, 526-532, 541-545 
complications, 527, 555 
endoscopic, 526-527, 531, 532 
external, 516, 526-527, 532, 534 
open, 526-527, 531, 533, 534, 541-545 
htholapaxy, endoscopic, 461-462, 498 
paneiidoseopic, 498 
lithotomy, perineal, 455, 461 

suprapubic, 457, 458, 461, 462, 785, 
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laginal, 455, 462 
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Bladder operations — Cont'd 

removal, foreign bodies, suprapubicallv, 
456 

vaginally, 455, 462 
suturing wounds, 472, 479, 653, 657 
transurethral cutting, ureterovesical ori- 
fice, 380, 400 

excision, tumors, 514, 526, 533-534 
ureterocele, 380 
fulguration, 380, 382, 475 
irradiation, 526 
litholapaxy, 461-462, 498 
resection, 197, 496-497, 526 
neck, 197, 496-497, 569 
pain, intractable, 426, 531, 532 
patent urachus, 503-504 
rupture, 30, 463, 467-473, 793 
stenosis, internal sphincter, 569, 572 
tenesmus, 48, 521, 672 
tuberculosis, 54, 186, 190, 196, 197, 462, 
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tumors, angioma, 514 
biopsy, 56, 524 

carcinoma, 51, 57, S3, 90, 104, 109, 308, 
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514, 521-525 
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extension to other organs, 446, 524 
fibroma, 514 
metastases, 520-521, 529 
myoma, 514 
sarcoma, 514-516 
transplants, 308, 314 
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457, 514-516, ■ 526, 529-531, 533, 
534, 545-554 
technique, 545-554 

total, 426, 455, 530-532, 533, 554- 
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diathermy, 526, 530-532, 533, 538-541 
electroexcision, 462, 523, 526, 531, 533- 
537 

excision, 455, 514-516, 522 
irradiation, 516, 526-532, 533, 534, 
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transurethral excision, 514, 526, 533- 
534 

resection, 526 

ureterocolostomy in, 555-556, 562-506 
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531, 532, 555-556 
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HJoad — Cont’d 
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Brain eartinotna metastatic 745 
disisses in urologi 495 


Bremller, H , 497, SOI 

BrodeTs, A C, 307, 321, 324, 519, 717 

Brodcl, Max, 212 
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kidnc>, bilateral 22? 220 230, 232, 234 
call ceetORU, 253 257, 258 
complications 158 ISO ]7() 233 234, 

208 314, 407 

ciatoscopic trextrrvent, 53, 227, 228 229, 
260 

diagnosis, 47 48, 50 73, 81 
etiolog), 160, 208, 227 228 
heaiiaephrectoin) , 25-2)8 
mnUiple, 54, 22T, 229, 240, 243 244, 
24Q 247 248 

nephrectomi, S3, 54, 55, 15S 350, 170, 
227, 220, 230, 232, 233, 234, 245, 
253, 314 

nepbrohtbotoroi, 53, 178 170 180, 230, 
232 234, 245 252, 253 296 
prjBjarj 227 

pxelohtliototfii, 53, 54, IGl, IO4 230 

240 206 

pxeloaeplirolitliotomi 232 234,230 240 

241 245 - . . 

«eeondarv, 227 228 

single 53 228 239, 2'’5 239, 240 243 244 
247 249 
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Calculi, kidney — Cont’d 

staghorn, 230-232, 243, 244, 252 
sj^mptoms, 47, 48, 55 
ureterostomy, 405 
prostate, complications, G24, 782 
diagnosis, 47, 101, 103 
treatment, 810 
ureter, bilateial, 395-396 

complications, 388, 392, 393-397, 403, 
404, 406, 461, 497 

cj'stoscopic treatment 234, 392-393, 

395-402 

diagnosis, 47, 49, 59, 73, 82 
location, 25, 392, 393, 396 
nieatotomy, uieteral, 400 
nephrectomy, 56, 227, 394 
nephrostomy, 179, 394-396 
neplnoureterectom 3 ', 335 
pyelolithotomy, 234 
symptoms," 47, 49, 55, 393-394 
ureterectomj’, 388 

ureterolithotomy, 179, 234, 361, 364, 
367-370, 373, 388, 393, 395, 402- 
403 

uroterostoiny, 403-405 

Callander, C L.^ 46, 151, 464, 830, 832, 833, 
835, 838 

Calycectomy, 253, 257, 258 
Campbell, 200 
Campbell, E,, 224, 226, 321 
Campbell, E IV., 387 
Campbell, H. E., 767 
Campbell, kl. P , 3'87, 569, 704 
Cantwell urethroplasty, 572-574 
Carbuncle, kidney, 174-177 
skin, 173, 177 
Carelli, H H., 109 
Carroll, 776 

Carson, R B , 530, 532, 567 
Caruncle, urethra, 669-671 
Cary, 771 

Casella, P A , 471, 473 
Casper, 787 

Catheters, caic of, 114, 115 
Cauldwcll, E W , 46 
Caulk, J R , 185, 383, 387 
Cecil, A. B, 600, 601, 605, 608, 757, 758, 767 
epididj nioyasectomj , 757-758 
urethroplasty, 600-601, 605 
Chamberlain, 11 A , 777 
Chancie, 680 
Cliancroul, 680 
Charnock, D. A , 60S 
Chasis, II , 133 
Cliernej incision, 453-455 
Chilko, A. .1., 324 

(’.hills and fe\er, post-instrumentation, 56, 
786, 788, 793, 

Chute. A. L , 775 
Cipollo, A. P, 471, 47.1 


Ciiciimcision, 39, 130, 675-676, 680, 704 
technique, 675-676 
Claik, A. L., 777 
Clitoris, cleft, 504, 661 
Closuie, fistula, urethia, 585, 605 
iirethioyaginal, 668 
vesicocutaneous, 475, 476 
vesicointestinal, 477 
vesicovaginal, 479-484, 668 
Cofiey, E. C., 419, 431, 439 
uieterocolostomy, 431, 432 
uicterocystostomy, 419 
Colby, P. H , 197, 484, 527, 532, 566 
Coley, W. B.. 731 
Collapse of lung, 123 
Colics’ fascia, 33, 34, 35, 38, 41 
Collins, A. M., 728 
Collins, K. H , 133 
CollolT, B., 652 
Colon, carcinoma, 476-477 
colostomy, 477 
diverticulitis, 476, 477 
fistula, 344, 476-477 

Colston, .T. A C, 168, 296, 344, 452, 519, 
532, 566, 568, 626, 627, 776 
Conian, A. E., 501 
Connelly, A. J, 778 

Contractuie, bladdei neck (sre Bladdei, 
fibiosis; Pi estate, fibiosiS) 

Cook, E N , 452 
Cooney, C J , 837, 838 
Coppridgo, W, M , 260 
Coibus, B C., 526, 538, 539, 540, 566 
Coidoiiniei, ,T. .T , 432, 445 
Counsel Ici, V. S , 452, 484, 566, 674 
Coutaid, JL, 529, 746 
Cowpor’s fascia, 41 
glands, 36, 52 
caicinonia, 642 
cyst, 624 
infection, 52 

Crabtree, E G., 206, 207, 208, 226, 289, 387 
Cl au fold, R. II, 296 
Creokmur, R L., 506, 513 
Creevy, C B., 268, 829 
Cionshaw, .T. L, 461, 464 
Ciyptoichism, 504, 60.5, 721, 729, 730-740, 743 
complications, 721, 731-732, 731, 713 
oiidocnne therapy, 731, 733-731 
orchiectomy, 731, 732, 748 
orchiopexy, 731, 732, 734-740 
prosthesis, 732 
Ciibilcs, R , 777 

Culp, O S, 207, 277, 280, 413, 473 
Ciimming, R I'k, 260 
Cummings, R. 11., 778 
Cunningliam, .1. If, Jr,, 181 
Curtis, G. II., 6.52 
Ctisliing'.s disease, 349 330 
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Cu)ler, K , 76% 

C^ { dtmoul, 3^*0 

5], fifi, 310, 200 2*12, 304 
echitio'’oc< u"!, 30(1 
etiolog%, 54 200 
muHipli 54, 200 
perironil, 2‘'0 

'>o!i{\n, 51, 310, 200 202 1Q| 
iMtmcnt 202 
pantJidjnii', 44, "16 
)Mr»Ttn,ll, 290 
ppriuretlm), 024 665 
perm itil, 100, lOl 
p( rnntit torO 716 717 
urioliu-J 503 504 


rrstrrfomj pirti il 412, 417, 410, 422, 457 
514 510, 526, 539 531, 533, 534, 
545 5o4 

tcrliinfjup, 54o 554 

tofaJ 4-0 455 505 530 532, 533, 354 5(>C 
tet-linniuf , 554 5o6 

uretprotolo'tomv 555 5o6 562 3G6 
ur^teroeut'iMou's ari^tomo^is witli, 426, 
531 532 555 55G 

ur(?toroc'«to«toraj mtli 412 417, 416, 422 
524 320 j32 549 531 


Cl'titi' 47, 4%, 40 al, 56, 262 376, 3%0. 474 
470 783 704 
48 70-, 
enoru^tPl, 474 
fcinHnnou', 704 
jntmtitinl, 47 

CiiStograplij (sfe Lrographj ) 

Cistolitliotom^, 4a' 4oT 45?, 4GI 46“’. 735 
"S7 803 ’ 


penny'll, 453, 401 

suprapulue, 457, 450, 401. 402. 7g5 737. 

303 

\'igin'il, 4a5, 462 
Ostojnetrograoj, 5o, 435, 655 
C\stc«fopip pxanimatjon, Lhdiler, ab«pc<«<i, 464 
enkuli 56 
*U^,'Ttleul•\ 5ti 
Jorejcn loilies 50 
infertioiK 56 
jnjurv, 471 
tul erculoM , 54 1R7 
tumor* 06,312,521,525 
ulier* 54 56 
ureteroook, 330 
k^^lney absie** J78 
luonnhe',, 152 153 153 
earliunpk, 175 
injurt 201 
p\elonepiiTi!i« 100 
tuberculosis 1«7 
tumors, 301, 112 
ureter cakuls, 548 

jnjarj 404 4H> 
tumor 446 
uritermile ISO 

treatment kIi^np^ o’* 51 02 m IS** «»/?o 
-64 3H> 3S3 704 
unUr 54 


C\stoseop>, ’ttieslkesta in, 187, 307 398 
Cistosfoini perineal, 477 
4iipnput>ie, 111 110 42t), 455, 436 458, 
462, 405, 407 474, 48 i, 490 402 
498, 535, 6IS619, 624 629, 631, 
TT2, T7C 782, 785 787, 701 
tpchniqni 456 4aO, 490 492 
trotircaanuH 45j, 457, 430, 782, 787 
twliniqiic 460 
in/,ina] 455, 436, 653 

Cistotom\, cupraputnc 130, 330, 456 460, 

610, 6la, TO’ 

i'i.,in'il 455,462,653 
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DaCosta, 655 
Ilaklen, 0 V , 412, 413 

D M 273, 230, oOi, 503, 504, 500 
597. 50S, 608, 927, 64., 673, 7t>7 
dtr'ore, uref/iral fistuli, 003 tiOj 
nrcHirophstv, 503 507 
I>aus E a, 163, 261 
Uuis, l,lv.ia 782, 320 
I>aj, K 1 505 313, 771, 785, 783 

puneli, 73j, 783 

Heart, A L Jr, 324, 5J0, 532, 541, 507, 080 , 
631, 732, 740, 770, ‘"7 
Dibrnliimiit, Hounds, penis, 679 
scrotum, 093 

Hitapsulation, epididvRiis 7o3 754 
kidnej, 55, 120, 169, 170, 170, 205 
Hocubitus, 227, 232 

Defect, internil splunctet, WaOder, ftrotk, 
6d3 Otw 

male, 573 5 33 Ot.l, 832 834 
Deformity, acquired, pcni«, C77 070 
porioemn, 620 024 
utctlira, 620 624 
Ediydrition, 111 

Deming, c L 216, 220, 221, 226 200, 235, 
239 344, 507, 663, C64. C76, OiS. 
770, 770 777 832, 833 
neplitopew, 216 221 
monstruction, rcsjenl spkincfer, 064 
Dracr^atwiv, tKlwnal, 357 
kiduea 19 27 

ureter 27, 3 «j 1, 2*0, 375 310 391 
Dennison, 770 


Dt% ne^ J K , 829 
DelleertljJ H,27T 219 
Diabetes 1)0,112 
Diagnosia, 47 109 
eaaminatio/i, plusica!, -,0 53 
urograplis, 57 109 
titoloKKal 53 IT 
biston, 47 50 

Diaphragm injure, operative, 310 342 
DiatlKrma emlevopm bJadlor, 520, 531. 51’ 
open 5 ’ll, 533 528 541 , J(, J. 

Diet, postopervlne care 114 
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Dilatation, instrumental, urethra, female, 665, 
668 

male, 35, 673 
Dislocation, penis, 679 
testicle, 729-730 

Divertieuleetomy, bladder, 412, 508-513, 785, 
787, 803 

extravesical, 509-513 
intravesical, 508-509, 785, 787, 803 
ureter, 380 

urethra, female, 665-668 
male, 624-627 

Diverticulum, bladder, 53, 56, 103 262, 264, 
412, 456, 458, 461, 462, 463, 490, 
505-513, 780, 785, 787, 788, 803 
complications, 490, 505-506, 780, 787, 803 
diagnosis, 53, 56, 103, 507-788 
treatment, 436, 507-513, 785, 787, 803 
kidney, 95, 98 
sigmoid, 476, 477 
ureter, 379 

urethra, female, 665-668 
male, 501, 624-627 

Division, aberrant renal vessels, 54, 89, 162, 
265, 268, 269, 273, 329, 331 
adhesions, penrenal, 236, 203, 267, 268, 269, 
272, 273, 276, 279, 328-330, 342, 
361, 380 

periureteral, 54, 263, 267, 268, 272-273, 
276, 368, 370 

isthmus, horseshoe kidney, 159, 162, 163- 
167, 377 

Docherty, M., 324 

Dodson, A. I., 46, 131, 108, 185, 199, 204, 
207, 215, 220, 260, 286, 291, 290, 

324, 344, 357, 375, 387, 405, 413, 

464, 465, 470, 473, 484, 513, 570, 

008, 621, 022, 623, 627, 041, 646, 

647, 048, 649, 050, 631, 652, 073, 

674, 693, 704, 780, 781, 829 

Dodson, A. I., Jr,, 431, 502 
Dorosliaw , A. S , 443 

Double kidney, 59, 73, 76, 155, 252-238, 370- 
378 

ureter, 59, 73, 70, 95, 99, 376-377, 380 
Dourmashkin, H L , 391 
Draper, 772 
Dre^cer, K , 752 

Duodenum, injury, operative, 17, 344 
Duplay, 005 

E 

Ebert, C. E., 817, 829 
Ectopia, kidney, 153-159, 377 
tc'-ticle, 719, 740-741 
ureterovesical orifice, 95, 99, 378 
Eilebohl nepJiropeAV, 221-222 
Edema, 50 
penis, 30 

scrotum, 696, 730, 741 
Egnat/, N., 778 
Eisen drath, D, N., 46, ICS 


Eisenstaedt, .7. S , 383, 387, 733 
Elder, 0. F., 741, 752 
Electiic shock, 124 

Electrocoagulation, urethra, carcinoma, 673 
prolapse, 669 

Electroexcision, bladder fistula, 479 
tuberculous ulcers, 462 
tumors, 462, 523, 526, 531, 533-537 
technique, 533-537 
ureterocele, 380, 382 
Elephantiasis, scrotum, 701-704 
Ellik, Milo, 405 
evacuator, 120 
Embolectomy, arterial, 123 
Embolism, postoperative, 116, 123, 348 
Emmett, J. L., 496, 502, 776, 777 
Emphysema, 133 

Endocarditis, subacute bacterial, 345 
Endocrine therapy, cancer, prostate, 773-777, 
779, 784 

crj'ptorchism, 731, 733-734 
hypertrophy, prostate, 768-773, 781, 786 
Engel, W. J., 260, 376, 387, 449, 074, 829 
Engle, P. E , 768 
English, 505 
Entz, F. H , 777 
Enuresis, 569 
Epididymectomy, 696, 761 
Epididymis, abscess, 696, 729 
anatomy, 42, 45 
appendix of, 44 

epididymitis, acute, 47, 51, 720, 732, 741, 
753-754 

chronic, 52, 490, 501, 705, 741, 758-704, 
765 

examination, 51-52 
fistula, 755, 757-758 
injury, 095, 715 
occlusion, 701-764 
operations, anesthesia in, 754-755 
aiiproach to, 753, 755, 757 
decapsulation, 753-754 
epididymectomy, 696, 761 
epididymostomy, 720, 741 
epididymov a«ectomy, 7 55-758 
epididvinovaso'-fomy, 761-764 
excision, spermatocele, 716-717 
marsupialization, 758 
puncture, 741 
suturing wounds, 095 
spermatocele, 44, 51, 710-717 
tuberculosis, 52, 096, 705, 754-758, 767 
Epididjniitis, mute, 47, 51, 720, 732, 741, 
753-754 

fhronic, 52, 490, 501, 705, 741, 758-761, 765 
Epididymostomy, 720, 7 41 
Epididymov asoct only, 755-758 
Epididym o V a s os { oriiy, 761-764 
Epis})adias, female, 50 4, 601-665 
male, 49, 501, 572-583, 661 
Everet, K , 752 
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Frersion of sto, Iijilroi elt' 705, 711 712, 716 
Fn iDg J , 679, 747 

FxcioiOTi, ciTcnionn uretim funnU, 672 673 
Ri'ilf*, 647 
cnruncle 669 671 
cjst, KiOne) 292 
spermilw coni 71C 
uratliu'i, 503 504 
fistula cnte^o^cslfal 477 
«crotal 600, “4S <57 75S 


urethral 616 618 
uretliroiaRiml 663 
veiicooutaneau*, 475, 470 
JnOrotek “ae, partial 712, 716 
total, 709 711,713 716 
proHp'O, urethra 663 
■<!j>ernia{oce!e, 717 

stnrturc, urethra, 563, 015 016, C18 620, 
623 

tumor, h!a6dcr 455, 514 516, 523 
sptnmtic cord, 717 
urctUr^ 563 
ureterw eh , 330 

Exstrophy, hhtiiler, 49, 77, 440, 504 505 
Exterifirization of Wood stream, 136 


E 

Fc^eta, Duck’s, 3S 40 
Colks , 33, 34, 35, 33, 41 
CowpcT s, 41 
creRiastcric, 44 
EenoiuitUers’, 30, 46 
peKie, 30, 33, 46 
penrenDl, 17, SO, 13b 
rectovesical SO 
Scarpa «, 34 35 
sporrofitic 44 4S 
tunica albuginea, 40, 42 
vaginalis, 42, 44 
Fascial slmg, 836 838 
Fenger pjeloplastv, 270 271, 274 275 
Ferguson, E E , 778 

Feri,uson, B 193 207, 413 516. 532 567 
730, 743 745, 747, 752 
Ferns D O , 445, 530 

Fever, 50, Sb 92 ilC 109 375 176 J77 
202, 370, 394 411, 463, 464, 700 
Fibrosis bladder neck, complications, 474 
diagnosis, 49 ' 

ettologj, 197 
treatment, 197 

prostate coraplieations, 642 786 
(liagBosi'i 49 

resection endoseopie, 042, 753 “ss 
suprapubic, 783 ’ 

I:iane\,J A[ T, 272, 278 
1 iscbmaa, J , 777 

Fish O M , 208 209, 224, 226 293 •’96 
and llaztard aephropesv, 224 ’ 

Fistula, nbdominovesical, 52o 
colonic, 344 
duodenal, 344 

enterovpsical, 32, 470 477 526 


FistoIa’^Coiit'ii 
«pidtdj mad, 7S5, 757, 758 
penneal, 016 618 
rectonrcthral 618 620 
rectovesical, 520 
renal, 170 

scrotal, 32, 606, 748, 757 758 
lesticuiar, 748 

oreternl, 375, 405, 406 412, 414, 419 
nreterovaginal 375, 407, 412 
urethral, 57, 501, 585, 605, 610, OIC 618, 
628 042 

closure 585 605 bOS 
diagnosis, 57 618 610 
excision, U16 620 668 
iiretlirovaginat 66S 
vesical 4<», 456, 474 4S4 527, 540 
vesieocutaneous 474-484 
vesicovaginal, 455, 477 484, 520, 608 
\ locks, R K , 260, 810, 820 
Huid lialance, regulation of, 111, 116 118, 
119, 120, 125, 120, 137 {,S€e also 
Transfusion of blood) 

Folev, FEB 271, 272, 273, 276, 277, 2S9, 
302, 365, 364, 365, 375, 379, 393, 
7«7, 793, 708, 799, 801, 800 
approach to ureter, IC? 36-t 
bag, 787, 

catheter, 787, 793 
pveloplasl>, 273 272, 379 
Forbes, K P, 348 

Foreign body, bladder, 56, 45S 450, 401, 402 
treatment, 455 456, 402 
intestine 477 
penis, 678 
ureter, 361, 402 
urethra, S09 
Forsv the, H > , Tr , 261 
Foulds, 0 S, 185, 299 300, 307, 324, 361, 
405, 652 
Iractute, penis, 1>78 
Frame, E J , 775, 777 
Francis, R R , 502 
i reiberg H B , 539, 507 
Friedman, Iv B , 752 
1 rohltch s sv ndrome, 734 
I rontz, W A , 305, 324 
Futniss, II D, 375, 337, 4lD, 413, 674 
Furunculosis, infections, renal cortex due to 
175, 177 ' 

orehitis due to, 741 
Fused adrenal glands, ifis 
kidneya, 59, 74, 151 IS'), 377 


G 

Gall bladder, cholehthiasis, “3, S3 9j 98 
Gallagher, T 1 , 7b8 ' * 

OangUonectoiRv, sacral, 491 
Gangrene, penis 678 696 709 
scrotum 6% 700, 791 
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Dilatation, instrumental, uictlira, female, 665, 
668 

male, 35, 673 
Dislocation, penis, 679 
testicle, 729-730 

Diveiticulectomy, bladder, 412, 508-513, 785, 
787, 803 

extravesical, 509-513 
intravesical, 508-509, 785, 787, 803 
ureter, 380 

urethra, female, 665-668 
male, 624-627 

Diverticulum, bladder, 53, 56, 103, 262, 264, 
412, 456, 458, 461, 462, 463, 490, 
505-513, 780, 785, 787, 788, 803 
complications, 490, 505-506, 780, 787, 803 
diagnosis, 53, 56, 103, 507-788 
tieatment, 456, 507-513, 785, 787, 803 
kidney, 95, 98 
sigmoid, 476, 477 
uieter, 379 

uietliia, female, 665-668 
male, 501, 624-627 

Division, aberrant renal vessels, 54, 89, 162, 
265, 268, 269, 273, 329, 331 
adhesions, perirenal, 236, 265, 267, 268, 269, 
272, 273, 276, 279, 328-330, 342, 
361, 380 

penureteial, 54, 205, 267, 268, 272-273, 
276, 308, 370 

isthmus, lioiseshoe kidney, 159, 162, 163- 
107, 377 

Docherty, M., 324 

Dodson, A. I., 40, 151, 108, 185, 199, 204, 
207, 215, 226, 200, 280, 291, 290, 

324, 344, 357, 375, 387, 405, 413, 

464, 465, 470, 473, 484, 513, 570, 

008, 621, 622, 023, 627, 041, 646, 

647, 648, 649, 050, 651, 052, 673, 

074, 693, 704, 780, 781, 829 

Dodson, A. I., Jr, 431, 502 
Doroshaw, A S , 445 

Double kidney, 59, 73, 76, 155, 252-258, 370- 
378 

uieter, 59, 73, 70, 95, 99, 370-377, 380 
Dourmashkin, R L., 391 
Drapei, 772 
Dresser, R , 752 

Duodenum, injury, operatne, 17, 344 
Duplay, 005 

E 

Ebert, C E , 817, 829 
Ectopia, kidney, 153-159, 37" 
testicle, 710, 740-741 
ureteroiesieal orifice, 95, 99, 378 
Edcbohl nephropexj, 221-222 
Edema, 50 
penis, 50 

scrotum, 096, 730, 741 
Egnut/, N., 778 
Eisendratli, D. N., 40, 108 


Eisenstaedt, J. S., 383, 387, 733 
Elder, 0 E., 741, 752 
Electric shock, 124 

Electrocoagulation, uiethra, caicinoma, 673 
piolapse, 669 

Electioexcision, bladder fistula, 479 
tuberculous ulcers, 462 
tumors, 462, 523, 526, 531, 533-537 
technique, 533-537 
uieteiocele, 380, 382 
Elephantiasis, sciotum, 701-704 
Ellik, Milo, 405 
evaeuator, 120 
Embolectomy, aiterial, 123 
Embolism, posfopeiative, 116, 123, 348 
Emmett, J L , 496, 502, 776, 777 
Emphj’senia, 133 

Endocaiditis, subacute bacteiial, 345 
Endocrine therapj', cancer, pi estate, 773-777, 
779, 784 

cryptorehism, 731, 733-734 
hypeitiophy, pi estate, 768-773, 781, 780 
Engel, W. J, 260, 376, 337, 449, 074, 829 
Engle, P. E., 768 
English, 505 
Entz, F. H , 777 
Enuresis, 569 
Epididymectomy, 696, 761 
Epididymis, abscess, 096, 729 
anatomy, 42, 45 
appendix of, 44 

epididymitis, acute, 47, 51, 720, 732, 741, 
753-754 

chronic, 52, 490, 501, 705, 741, 758 704, 
765 

examination, 51-52 
fistula, 755, 757-758 
injuiy, 095, 715 
occlusion, 701-704 
operations, anesthesia in, 754-755 
approach to, 753, 755, 757 
decapsulation, 753-754 
epididyniectomv, 090, 701 
epididyniostoniy, 720, 741 
epididyinovasectorny, 755-758 
epididjunoi asostoniy, 701-701 
excision, sperniatocele, 710-717 
marsupialization, 758 
puncture, 741 
suturing Mounds, 095 
spermatocele, 44, 51, 710-717 
tuberculosis, 52, 090, 705, 751 758, 707 
Epididymitis, acute, 47, 51, 720, 732, 711, 
753-751 

chronic, 52, 490, 501, 705, 711, 758-701, 70.) 
Epididyniostoniy, 720, 741 
Epididynim ascctoiiij , 755-758 
Epididjiiioiasostoiiiy, 701-70 1 
Epispadias, female, 501, 001-005 
male, 49, 501, 572 583, 001 
E\eret, K , 752 
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tlioiax, 198, 206 
tunica vaginalis, 715 
ureter, complications, 406-412 
cystoscopic, 392, 408-410 
diagnosis, 59, 407, 411-412 
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urethra, 643, 652, 672, 673 
uterus, complications following, 478 
Ivanissevich, 0 , 726, 728 

J 

Jacobs, 787 
Jailer, J W., 357 
Jarman, W. D , 398 
Jeck, H S , 159, 391, 752 
Jeuett, H J, 268, 273, 520, 521, 532, i75, 
777, 829, 830 
Johnson, C. M , 674 
Johnson, r. P., 405, 693 


Johnson, W. W., 731, 732, 752 
Joly, J. S , 179, 228, 244, 260 
pyelonephrolithotomy, 244-245 
Jones, A. E , 752 
Jutte tube, 122 

K 

Kahle, P. J., 772, 774, 777 
Kaiser, T. P., 407, 473 
Karp, M , 133 

Kearns, W M , 771, 776, 777 
Kegel, A. H., 655 

Kelly, H. A , 46, 151, 154, 160, 167, 212, 213, 
215, 226, 654, 659, 660 
nephropexy, 167 
plication, vesical sphincter, 659 
Keyes, E. L., 170, 198, 199, 201, 207, 246, 
308, 406, 407, 413, 516 519, 527, 
529, 532, 567, 696, 719, 731, 741, 
743, 745, 752, 758, 785 
Keyser, L D, 260, 768, 772, 777, 779 
Khedroo, L , 473 

Kidney, abscess, cortical, 55, 169, 173-176, 
177, 329 

diagnosis, 174-175 
etiology, 173-174, 175 
treatment, 55, 175-176, 329 
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Kidney cnlcult — Con til 
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carbuncle, 174 177 
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deroioiO, 290 
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etiologf, 54, 202 

nmUiple.ai 202 
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treatment, 202 
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152 260, 264 380, 385, 704 
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double, 50 73, 70 155, 252 23S, 3T6 >78 
ectopit 151 15*', STT 
essential homatuna, 48, 55 
examination arterWfrapJr^, €4 
csstoscopic, abscess, perirenal, ITS 
anomnlies, 153151, 15S 
carbuncle, 173 
injurs, 304 
pselonephntis 169 
tuberculosis, 1S7 
tumor, 301, 312 
Hhorators 55 
phs sieal, 50 51 

roentgenograms, aneurism, 34G 
cilculi, 346, ’’94 

carcinoma, metastatic, lung* 3i>i 
nrogjams, aberrant >esse}« 70,’s? ijq 
abscess, perinephntic, 02 ' 

aneurjsm, renal arters, 345347 
anomalies 73 75 154 loO 1C3 167 
calculi, 73, 81, 104, 213, 240 250, 251, 
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ust 293 ’ 

(hminishoi! function, 53 
lijdroncphrosis 83, 85 91 267 ofeo 
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injur>, 95 On 199 

nephroptosis, 94 95 211, 215 218 230 
obstruction 85, 86 
po!^c^stlc ill e»si, 73, 81 294 
P7eiitis 83, 87 214 
tuberculosis 83 85 188 189 


tumor 33 93 9^, 97 2'>0 3Pi 30-> 
312,317 319 ' ' 


Ividncs — Cont’il 
fistula, 179 

{unehoti, diBVtnisUcd, 48, S3 55, 58, 110, 111, 
122, 120, 128, 169, 175, 17D, 229, 
204, 26'}, 293, 265, 304, 310, 392, 
304 461, 782, TS1, 789 
fu:ie<l,S9, 74, 153 159, 377 
glnmeralonephritts, 60 
borseshoe, 59, 75, 152, 157, 159 168, 377 
ealeuU in, 358, ICO, ICl, 163 
diagnosis, 59 75, IbO 161 
treatment, 157, 161 108 
hxdronephroais, 47, 4S, 51, 54, 58, 59, 63, 
85 86 00, 91, 160, 162, 176, 199 
208 200, 262 289 304, 310, 312 
313, 317, 318, 320, 347, 378, 380, 
3S1, 302, 391, 100, 412, 430, 440, 
506, 560 

complications 170, 199, 262, 261 266, 267, 

260 , 288 

diagnosis, 47, 45, 51, 68 59, 83, 85, 86 
90, 91, 262 204, 304, 318, 320, 446 
elioJogj S3, S5, S6, 160, 20S200, 262 
204, 310, 347, 378, 3SO, 381, 392 
394, 400, 412, 430, 440, 506, 660 
prognosis, 283 2S9 
svTDptoms, 47, 48, 262 
treatment, 51, 162, 264 289, 375, 335, 439 
hipoplasia 1S2, 153 
infarct, 173, 201, 204, 205 206 
infections, 47, 31 110 111, ICO, 162, 160 
183, 227 229 232, 2s2 253 264 
206, 288, 293, 108 325 361, 383, 
394, 403 405, 411412, 505, 606 
injuT), 59, 95 96, 152, 164, 176, 108 206, 
290, 201^ 325 

comphcotions 176, 201, 206 293 
diagnosis, 59 95, 06, 202 204 
simptoms, 199, 201 202 
Ircatmeot 152, 104, 198. 204 206 293, 
32S ' 

insufficient rotation, 153, 156 160 
irradiation therapy, 303, 320 124 
leukoplakia, 308, 399 
necrosis cortical, 59, 81, 83, ‘'O, 92 
nephritis, 43, 50 54 290, 304 
nephroptosis, 48, 50 51 94, 95, 20S 22G, 
262, set, SOS, 377, 380 
complications 262 264 268, 377, 380 
diagnosis, 48, 50 51, 83, 91, 95, 209 210 
treatment, 210 226 
nephrosis, 124 126 

operations anesthesia in, 130, 132, ISO, 
192, 193 323 

approach to, 131 151, 162, 180 206 272 
anterior abdorama] 140 150 151, "00 
dorsolumbar flap, 148 15(1 
lumbar, 1^6 150, 162 180 272 
aspiration of ci sts, 29" 290 
bisection, 5i 

cahcectomi, 2 j 3, 257, 2>8 
compUeations, 53, 54 116, 122, 342 "44 
decapanSatioa 53 120, IG'i, 170, 179, "'Jl 
doners ation, 19, .7 

diMSion aberrant sessel*. 54, S9, 162, 
2M, 268, 269, 273, 329, 331 
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Kidney opeiations, division — Cont'd 

adliesions, 236, 265, 267, 268, 269, 272, 
273, 276, 279, 328-330, 342, 361, 
380 

isthmus, hoiscshoe, 159, 162 163-167, 
377 

excision, cyst, 292 

liemineplirectomy, 152, 104 252-258, 378, 
379, 383 

technique, 252-258 

incision and diainage, abscess, 55, 175- 
178 

cysts, 293-296 

perirenal space, 169, 175-178, 296 
marsupialization, 295-296 
nephrectom}’, 17, 53-55, 90, 120, 140, 150- 
151, 153, 157, 159, 161, 162, 168, 
169, 170, 173, 176-180, 187-198, 
205-206, 210, 211, 227, 229, 230, 
232, 233, 234, 245, 253, 264-266, 
272, 288, 292, 296, 305-307, 312, 
314, 320-322, 325-3)4, 348, 378, 
383, 388, 394, 407 
anesthesia in, 192, 193, 325 
complications, 168, 342-344, 388 
incisions for, 136-151, 326-327 
technique, lumbar, 162, 192-197 
subcapsiilar, 333-334 
transpeiitoneal, 336-341 
nephrolithotomy, 53, 178-180, 230, 232, 
240, 245-252, 253, 296 
technique, 240, 245-252 
nephropex'v, 54, 115, 167, 208-226, 235, 

265, 267, 272-276, 281-285, 377, 
380 

postoperative treatment, 225 
technique, 211-226 
nephroirhaphy, 205 

nephrostomy, 21, 120, 152, 164, 109, 170, 
178-185, 232, 234, 258-259, 265, 

266, 272-274, 276, 278, 281, 282, 
285, 296, 363, 379, 394-396, 405, 
411-412, 444, 448 

anesthesia in, 180 
complications, 120 
Iiook, 184 
technique, 180-185 

iiephiotomy (see Nepliiolithotomy and 
Pyelonephrohtliotoniy) 
iiephioureterectomy, 195-197, 314, 335- 
336, 379, 385-387, 388, 446-449 
technique, 335-336 

pyelolithotomy, 53, 54, 161, 164, 230-243, 
296 

technique, 164, 235-243 
P3'eloneostomy (sec Uietei, uieteropye- 
loneostoni}-) 

pyelonephrolithotomy, 232, 234, 239, 240, 
243-245 

teclinique, 239, 240, 243-245 
pyeloplasty, 54, 59, 161, 164, 179, 180, 
211, 212, 235, 264-206, 268-289, 
379, 404 

diainagc uitli, 179, 180, 273, 274, 276, 
277, 281, 285, 289, 404 
nephropexy uith, 211, 212, 285 
technique, 268-281 
pj'clostomy, 53, 179, 277, 28a 


Kidney opeiations — Cont'd 
pyelotomy, 179, 240, 242 
pyeloureteroplasty, 164, 179, 212, 266, 
270-289, 363, 379, 404 
diainage in, 179, 272-274, 276-289, 404 
nephropexy uith, 285, 303 
nephi ostomy with, 363 
teciiiiique, 270-285, 412 
lesection, 152, 104, 176, 292 
oithopedic, 270 

pelvis, 267, 268-209, 272, 279-281 
pain, 59 

in calculi, 48 

injury, uietei, 411 
ptosis, 48, 209 
polycystic disease, 293 
tumoi, 312, 317 
peiinepliritis, 136, 236 
periienal infections, 50, 92, 136, 174-170, 
180, 195, 201, 202, 236, 293, 296 
polycystic disease, 48, 50, 51, 54, 73, 81, 
290, 292-290, 304, 318 
diagnosis, 48, 50, 5l, 73, 81, 293, 304, 
318 


symptoms, 293 
tieatment, 54, 290, 293-296 
pscudoliydronephrosis, pararenal, 201, 206 
pyelitis, 49, 53, 83, 87, 88, 169-171, 208, 
210, 404, 794 

examination, 49, 53, 83, 87, 88, 171 
treatment, 53, 169, 170, 210, 404, 794 
pj’elonephiitis, 24, 169-173, 201, 246, 266, 
405, 444, 741 
diagnosis, 169-171, 444 
treatment, 109-173, 246, 206, 405, 444 
pyonephrosis, 17, 21, 51, 54, 59, 176, 178- 
180, 208, 230, 233-234, 329, 333, 
342, 344, 361, 388, 404, 407 
complications, 176, 178, 208, 388 
diagnosis, 51, 59 

treatment, 17, 21, 54, 178-180, 230, 233- 
234, 329, 333, 342, 344, 361, 404 
lupture, 95, 96, 176, 198-201, 203, 204, 293 
sigmoid, 156 
sohtaiy, 152 

stricture, iiretei opelvic junction, 212, 229, 
262, 264-266, 269-279, 379 
tuberculosis, 47-50, 54, 59, 83-85, 111, 140, 
180, 186-197, 290, 293, 296, 325, 
329, 333, 388, 475 

complications, 186-188, 190, 195, 197, 293, 
296, 388, 475 

diagnosis, 47-50, 59, 186-188 
symptoms, 47-50 

treatment, 54, 140, 180, 186-197, 293, 296, 

fi m m-m, 

325, 329, 333, 388 
nephrostomy, 180 

iiieteiocutanoous anastomosis, 190, 196 
tumois, 48, 50, 51, 58, 59, 83, 93, 95, 97, 
140, 145, 150-151, 162, 210, 211, 
290, 292, 293, 296, 297-324, 82a, 
329, 330, 333, 336, 342, 344, 440, 
448, 449, 525 

adenocarciiionia, 297-298^ 300-308, 310- 
314 
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benicn 59, 200 200, 314 
(Ingnosi'i 49 50 51, 59, 50, 93, 03, 07, 
210, 207 200 305, 309 113 
< mtir\om'i«, 200 

pml<r^onil ncl< nom\osirpnm'i, 114 124 
fi^ronn*, 200 
impl'int's, 309, 52o 
in chililren, 105, 120 121 
]oiom\omi, 209 

malif^innf, 50 81 93, Oj, 07, 140, 150 
151, 102, 211, 200 202, 207 324 
125, 329 310 311 342 344 
intt.«=tw*, 207, 209, 105 309, 310, 312, 
114, 121 123, 44G 52a 
liircnclann, 83, 03, 202, 297 307, 314 
324 

pehis, 05 07,207 107 314 
prognosis, 207, 209, 307, 111 
s'lreomn, 209 

squimous ipll enrcinomn, 307 310, 114 
symptoms 49, 297, 290 302, 309, 309 313 
315 317 

trpatmont, irr'oli'ition 305, 120 324 
npplircctoms 110 140 145 150 151 
162, 211 20>, 206, 305 307, 312 
314, 120 322, 325, 320, 330 142 
344 

nep!irourrtprectora\, 193 107, 314, 115 
336 448 440 
Wilms tumor 314 124 
Kimli'ill, L , 184 
nophrostomy liook, 184 
Kimlirougli, T C , 198, 207, 37" 39" 
Kimmelstul, P, 299 
KiniHll, I , 200 

Kirwin T T 226, 519, 541, 542, 567 
Kiskodd. n W S , 609 
Kittnd,.! W E, 772, 778 
Klein, 772 
Kocli, P , 18© 

Kore^elle1sk^, 1 , 709, 770 
Kriutz, K E 6o7 

Kretsclimor It I 2b0, 324, 513. 609 627 
767, 792, 810 > ' » . 

Krputzmann 11 V Il,Oo2 
Kuster 109, 270, 273 
urpteropjplonpostomy 270 
Kutzmann, k A , 324, 505, 513, 60S, 7a2 
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Laliia, anomalns, 504 
Lscas ague 770 
Ladci F 321, 322, 324 
I''»P'd< , T, 445, 502 
Lntplicm L L , 39S 
Lattimer T K , 102 197 
Loalbtttcr, W F 183, 432, 

I eirniont!i, J K , 3i ' 

LoCorale, 1, M , 506, 624, 627 


4J9, 445, 560 


Lefe^rr, R V , 070, 693 
IeRo>,W I ,502 
I cspinisst ^ I> , 761 
epidiihmosnsostonn, 763 764 
I ( ukoplakin, kidntv, 309, 300 
I<\in tiil>e, 121, 122 
Ie>MS, TG 195,261 

Imws, I C, 305 324, 079, 680, 603, 747, 
749, 752 

Ip«is, W H 413 
I leberthil, i , 752 
Iigntion, uriter, petopip, 378 
sns deferens, 755, 7bl, 764, 765 
Iipscomli, W R,349 
I iteh I» T , 609 

I itliohpaw, tiulosi opic, 461 462, 408 
panendo copic, 499 
I itliotomv, p< nne il, 45^, 461 
suprapubic 457, 4o9, 401, 462. 785 787 
801 > > > 
raginal, 455, 462 

Lner, carcinoma, metastatn., 297. 309 310 
74S ' 

complications in urologi, 60 
I ouglmane, i M , Cbl, 605, 674 
urelliroplast} 005 

Loner, \\ F , 260, 405, 509, 500, 513. 043 
674, 700, 779 929 

Lows1e>, O «, 225, 220, 407, 499, 518, S42, 
567, 627, 661, 806, 811, 814. 830. 
832, 833, 838 > » » 

nephropexj, 225 
plication urctlira, 661 
Luliasli, 2*4, 283 2S0 
Lumbar region alwesa, 134 
anatom\, 134 136 
pirn in 

al(s<*oss, perirenal I77 
cakuli, kidno\ 4" 
ureter, 394 

cirbunele kidnej, 175 

‘■jxts, kidne\, 2on 
duerticula ureter 379 
lisdronephrosis 47 261 
injury, kidney, 201 201 
ureter, 411 
nepJiroplosis, 209 
poljostic kidney, 291 
pyelonephritis, 170 172 444 
tuberculosis, kidne\, 47 
tumor, kidnij, 302, 310, 313 
ureter, 446 

Lung, carcinoma metastatic 297 745 
complications m urologi, 50, 60 11’ 
tubcrcuToais, 60, 190, I9q ’ 

I amph nmles, carcinoma mifastatie. 299 109 
r44’746”’ 

irradiation, 742, 746 748 776 784 
lymphogranulomatosis, 45 
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Lymph nodes — Cant’d 

radical lympliadenectomy, 652, 673, 681- 
682, 685, 692-693, 704, 718, 746- 
748 

tuberculosis, 186 
Lympliatics, bladder, 31 
epididymis, 45 
kidney, 19-20 
penis, 40 
scrotum, 41 
seminal vesicles, 46 
testicle, 45 
ureter, 27 
urethra, 36 

Lynch, K. M., 206, 207 
M 

McCartlo', J F , 498, 785, 788 
panendoscopc, 498 
resectoscope, 785 
McClellan, A. M., 770, 778 
MacCollum, D W., 731, 752 
McGullagh, E. P, 768, 769 
McDonald, J. P , 521, 532 
McDonald, H P., 752 
MacDonald, S. A , 830 
McGavin, D., 778 
McGhee, L C., 768 
MacGowan, G , 615, 616, 627 
excision, urethial stneturo, 615-616 
Mclver, E. B., 264, 266, 268, 269, 273, 282, 
284, 285, 289, 322 
McKay, H W., 206, 207, 728 
McKay, E. W., 348, 608, 626, 627 
McKenna, C M, 452, 732, 752 
MacKenzie, D IV , 168, 307 
McKim, G. P., 226, 261 
Mackinney, C. C., 191, 197 
McNab, D. A , 452 
McNeal, W H,, 321 
McNeill, W H., Jr , 324 
McNulty, P. H , 185 
Madrid, A , 289 
Maier, O , 787 
Malament, M , 502 
Malnutrition, 110, 111 
Maltry, E, 772, 777 
Maluf, N. S E , 126 
solution, 126 

Marclictti, A. A., 654, 655, 656, 657 
Marion, G., 185, 239, 244, 616 
nephrostomy, 185 
pyelonephrolithotomy, 239, 244 
Marshall, V F., 559, 560, 561, 562, 563, 567, 
657, 059 

Marsupialization, epididymis, 758 
kidney, 295-296 
Martin, E , 761 


Martin, H. W , 505, 513 
Massage, prostate, 786, 794 
Mathe, C. P., 344, 348, 752 
Maurer, E., 608 
May, J. A , 778 
Maydl, K., 431, 440 
Mayeis, M M., 168 
Mayo, C. H , 431, 595 
urethroplasty, 595 
Mayo, W. J., 196 
Meatotomy, 568, 609 
technique, 609 

Medications, postoperative, 115 
preoperative, 112-114 
Medlar, E M., 186, 190 
Megaloureter, 335, 378, 383-387, 414, 418 
Meirowsky, A. M, 495, 502 
Melicow, IV. M,, 324 
Melvin, P D,, 652 
Meneher, W. H , 260 
Menville, J. G., 674 
Meyer, H. W., 752 
Meyers, H B., 769 
Miller, M. L , 768, 778 
Miller, N F., 662, 663, 674 

reconstruction, vesical sphincter, 662-663 
Millm, T , 656, 787, 806, 809, 838 
prostatectomy, 806-809 
Mintz, E E , 520, 527, 567, 752 
Moore, C. E , 731, 752 
Moore, N S , 752 

Moore, E. A., 752, 768, 770, 771, 778 

Moore, T D., 405 

Morgagni, liydatid of, 43 

Mosca, L. G, 109 

Moulton, S. H , 501 

Mullerian ducts, 43 

Mulholland, S W , 778 

Mullenix, E. B, 207, 410, 413, 473, 487, 502 
Mumps, orchitis from, 741 
Munger, A D , 776, 778 
Munro, D., 492, 502 
Muscle, diastasis of recti, 504, 661 
transplantation of, 661-665, 833-834 

N 


Nagamatsu, G E , 148, 151 
adrenal gland operation, 353 
Narcotics, postoperative care, 115 
Necrosis (see organ atlccted) 


Nelson, C M , 110 
Nelson, IV. O, 768 

Nephrectomy, 17, 53-55, 56, 90, 115, 120, 140, 
150-151, 153, 157, 159, 161, 162, 
168, 169, 170, 173, 170-181, 18/- 
198, 205-206, 210, 211, 227, 229, 
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^30, 232 2^3, 234, 243, 253, 2t.4 
266 272 2SS, 292, 2^6, 2Vi 303 
3ftr, 312, ^14, 320 324, 32.>344 
343, 378, 383, 3S3, 394, 407, 412 
in, 192, 393, 32 j 
complKihoas, 103, 342 344 3SS 
incisitfn^ for, 136 151, 326 327 
JunjMr, 12o ISO, 320 327 
•tran^pv-ntonoil, 150 151 
inrlicntions for, nb'ice^s, 55, 159, 177 173, 
329, 313 

^n<>un«in, r<ntl irtir^, 34% 
ntroplij, 246 

c-ilcuh, 5^1, 55 11)2 179, £27, 229, 230 
233, 234, 243, 2o3, 314 
cntliuorlr, 170 
t’l'.tntj'jJ lionntum, 55 
iiOTDorrli'v^e, «econdarj, 120, 240 
/iorso«lioo }»{<2iiei, Ifel, JOS 
h\(lrQB''ii1iro«i« 162, 264 266, 572, 2SS, 
378 

lupophsn, 103 

infection 1 (j2, 169, 253, 264 260, 323, 
37S S!)4 

iniurj, 53, 56 184, 204 206, 325, 407, 
40S 412 

uppliroptosi^, 210 211 
obstruction 58 379 
pohesstic disease 34,296 
psclonepJintis, 169 170 51(5 266 
p><»iep)iro«is, 54, 162, 378 379, 230, 234, 
320, 333 

tubercuIo«i«, 54, 3SS 197, 206 32S, 329, i 
333 38S 

tumor, 140 150 151, 102, 210 292 29(., 
209 395307 312, 334 320324, 
320, 32Q, 329, 330, 336 311, 342 
Joclinjqui' lumbar, 102, 192197, 32t>333 
sube-ipsular, 333 334 
{rsns[rt«fctr5npaJ, 336 341 
^ep!lntlv, 4S 50, 54, 112, 290, 203, 301 
NepiiTolithotomj, 53, 178 179, 390 230 232, 
234, 240, 247 ,52, 2->3, 2516 
teclini<iue, 240, 245 252 
>epliropps\, 54, 115, 107, 208 226, 235, 263, 
2h7, 272 2-fa, 2S1 2S5, 363, 377, 
390 

AJI^rr'in, 222 223 
Doming 21b 22J 
E2pi>o)il £21 22- 
Pisb ami Hacrard, 224 
indications for 54, 167, 210 211, -0>, 267, 
272 276, 251 2S5, 377, 350 
Kollj 107 212 21b 
Loi\sle>, 22o 

postopiiative treatment, 225 
ji^ndiU and CainpKl!, 234 
teihniqw 210 22o 
logeJ, 2-4 
^oun^, 223 224 

\ep!iropto«!<! complications, 2 t> 2 , 264 "OS 
3'7 38t> ’ " ’ 

dia(,nf. IS, 47 50 51, 93, 94. 95. 209 "10 
sMnplnm* 4S » » » ~ 

treaiiiiPnl 210 -2fa 
\ppbroTrfjapb), 205 


>>i^7i»)S, 116, 117, 124 126 
>ieplirostoinj, 115 
anesthesia in, ISO 
eompticatiojis, 120 
indieatwas for abscess, 177 178 
cakttli, 179, 2oS 259 
Indronepliroais 265 266 
infections, 152, 394 S9fa 
injurj, ureter il, 411 412 
olistruction 179 ISO 
po1%C3»tie dnease 296 
paeloneplintis, 309, 170 266, 444 
P3ontplirc<««, 21, 1'S 379, 232 234 
stricture, ureter, 379 
tuberculosis, ISO 
aaUes, ureteral, 379 

uitli pjcloplasU, 164, 179180, 272 274, 
.76, 2?1, 285, 2SS 
nitli ureterectomi , 44S 
with urctcfopJasti, 363 
teelmitpie, 160 183 

Vcplifotomj (*<»c Nephrolitliotomj andPielo 
neplirolitJiotonjj) 

KepUroorctcrectomj, 193196, 314, 333 32b 
179, 3 Sj ISr, 388, 446 449 
tcelinique 335 336 
Nerre bloeb, paraicrtebrnl, 326 
phrenic, 122 

bierres aWomin'il wall, 133, 359 360 
bladder, 31 
kidno, 19 

lumbar region, 135 142 

opcrtUo 7 >% on, ))lpck, pararertebraJ, 122, 
126 

phrenic, 122 

gangJionectomv, sairil, 494 495 
ncufccioni) , prcsacral, 493 
pudi nilal 493 494 
sacral, 49S 

»eun>tw|«j, phrenie, 122 
penis 40 
prostate, 46 
acrotum, 41 
"ciuinal \esiclP8, 46 
testicle, 45 
ureter, 27 
urethra, 31, 37 

Veraous sjstem, di'^eu'es of, in urnloirv. 49. 

ni,4S5 ^ 

: Veabit, R \r, lul, IDT, 432 439, 445 502 
; 5&4 OOS, 774, 776, 778, 791, 792 

I S30 ’ 

I urethroplast;, 548 
, biounan, C , 772, 777 
! NeurocHi(n>, prcsacral, 493 
1 pudendal, 493 494 
•acral block, 495 
J^turoeatomas, 352 

Npurogenw dt«ease3, Wadikr, complications 
496 497 501 

dia^noais, 56 J05, 109 483, 0o3 
etiologi 49, 485 
tmtnieiit 483 S02 
ureter, 388 484 
J»eurotnp«j phrenic, 122 
Novak, M i , 530, 532, 567 
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Oekeiblad, N. F., 185 

O'Conor, V J., 185, 296, 479, 484, 653, 669, 
673, 783, 793, 830 
Odd, H. M , 445 

Ombredanne urethioplasty, 601-605 
Operations, anesthesia in, block, legional, 
129-130 

choice of, 114, 115, 120, 123, 126, 128, 
131, 180, 187, 192, 193, 325, 353, 
370, 397, 432, 675, 682, 754, 755, 
784, 789, 805 

contraindications, 13], 132, 133 
inhalation, 132 
intiavenous, 131, 132-133 
local, 128-130 

piemedication for, 128-129, 325 
reaction to, 129, 130, 131, 132 
spinal, 128, 130-131 
appioach to, adrenals, 354 

bladder, 453-455, 456, 461, 462, 464 
epididymis, 753, 755, 757 
kidney, 134-151, 162, 180, 206, 272 
pi estate, 796, 805, 811 
seminal vesicles, 766 
spermatic cord, 41, 721, 726 
testicle, 734, 740, 748-752, 759 
tunica vaginalis, 710 
meter, 360-366, 368, 411 
uretlira, 455, 462, 568, 615, 832, 833 
vas defeiens, 764 
complications, 110-127, 444-445 
tieatment, fluid administiation. 111, 116- 
118, 119, 120, 125, 126, 127 
postoperative, 114-127, 444, 804 
pieopeiative, 110-114, 128-129, 432, 788 
transfusion of blood, 110, 111, 131 
Oichiectoiny, 704, 721, 729, 730, 732, 741, 
746-752, 757, 768, 773-776, 779- 
784 (see also Seminal vesiculec- 
tomy, radical) 

in cancel, prostate, 750, 773-776, 779-784 
in ciyptorchism, 732, 748 
in infections, 741, 748, 757 
in injuiy, 729, 730, 748 
in toision, spermatic cord, 721, 748 
in tumors, testicle, 704, 745-750 
irradiation iiith, 746-748 
lymphadenectomy iiith, 704, 746-748 
technique, 748-752 
Orchiopexy, 730-731, 734-740 
technique, 734-740 
Orcliioplasty, 729 
Orchitis, 51-52, 732, 741-742 
Orkin, L A , 168 
Ormond, I K , 289 
Orr, L M., 496, 530, 532, 567 
Osgood, 200 
Osteoporosis, 349 
Ottenheimer, E. J , 728 
Oxygen, inhalation, 131, 178 
infection, presacral, Ol^Gl 
presacral insufflation, 350 


P 

Pack, G. T,, 324, 679, 693 

Pam (see region or organ atfected) 

Papin, E , 245 
Papper, E. M., 133 
Paradidymis, anatomy, 44 
cyst, 44, 716 
Pararenal abscess, 176 
pseudohydronephrosis, 201, 206 
Paiham, E., 778 
Parkes, 770 

Paikins, L. E , 175, 176, 185 
Paronychia, 173, 175 
Patel), F. S., 268, 270, 274, 289 
Pate, V. A , 502, 627 
Pautorse, E. F., 357 
Pazzo, 11 , 778 

Peirson, E L, 508, 511, 513, 608, 772, 778 
diverticulectomy, 511-513 
Pelvic abscess, 83, 93, 476 
Pembleton, W. E, 128 
Penis, adhesions, preputial, 675 
anatomy, 37-40 
anomaly, in epispadias, 572 
in hermaphroditism, 605-608 
in hypospadias, 50, 583-605 
carcinoma, 40, 679-693 
diagnosis, 680-681 
irradiation in, 681 
metastases, 680-682 
operations for, 681-693 
chancre, 680 
chancroid, 680 
deformity, 678-679 
dislocation, 679 
edema, 50 
examination, 50, 53 
extravasation of blood, 678 
foieign body, 678 
fiacture, 678 
gangrene, 678, 696-700 
hematoma, 678 
hemorrhage, 678 
infections, 39, 53, 678 
injuries, 37-39, 628, 677-679 
irradiation, 681 

operations, amputation, 643, 681-693 
complete, 643, 685-687 
partial, 643, 682, 685 
radical, 681-686, 692-693 
biopsy, 680 

circumcision, 39, 130, 675-676, 680, <04 
technique, 675-676 
debridement, 678 

incision and drainage, 700 _ ^ 

plastic, acquired defoimity, 678-679, <00 
epispadias, 572 
hermaphroditism, 605-008 
hypospadias, 583-008 
suturing wounds, 028, 678 
pain, 47, 50, 680 
phimosis, 39, 53 
priapism, 37, 642 
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rediiftion of dislocilion, 67'^ 
rodund"iiU prcjiine, C73 htO 704 
^emQ»^l of forci^ l/odif®, 078 

Sfilmtin^, 67S 
‘'\[ihih« eso 
uk^n ■?*>, 50 53, OSO 
\\ irt<, 680 

PenuephniH 136, S36 
r«inp«tn ali'«c« «« 610 6!^ 
ileformits, Kr<juirPd, 630 634 
cx'imiU'WiOti 5fl 
fi-ituh, etObJS 

ineision«, approach to bladder, 453 461, 465 
prostati SU 
«crtuna? <06 

urethra, 568, CIS, 83J, 833 
mjura, 628 
pain 47, SO 464, 741 
plilegmon, 35 

plaatic repair of, 020 624 ' 

rerirenal ahacc^a <lia{,noai«, o6 lU tT4, 176 
3T7 202 

GtloJok) IT-i 17<3 183 SOI 

trtalment, 176 178, 296 523 

aOicaiona. 17 10 173, 177 170 200, 211 
216 2 oj20O, 272 273, 276, 27<» 
328 5S0, 333, 342, 161 

pjst, 2S0 

c‘{tra\a‘'ation of blooil, 130, C61 205 Q‘W> 
SOI 345 348 
faacia, 17, 20, 136 
hematoma, 21, 201 

mfetfJOTi, 50, 02 136 173 378, 186, 193, 
201, 236 293, 296 
tubPrculoaia, 180, 193 
Ptiatoneum adhc«ion«, 17, 164 
injora, 201 342 
lava„< of 126 
peruonitia 407 

r<’«UK’t<»rj} adhe<ion« 54 56 105 21), 263, 
267, 268, 272 273 276, 308, 370, 
388 

mfpctiona 26 370 

I’eriuretiritw 26 83, 91 388 393 4W 
I’criunthral alixeex 35 SO 490, ^>01 610 
612 010 020 G21 624, 642, 665 
tfalratnt oOl, til2, 616 
c'st 624 6t>o 

e\tr«i i«at}on of Wood 33 623, 532 633 
fe.land'i auatonn 3t> 
tarcinoiaa 642 G73 
ost 624 
infection 52 53 
phlegmon 41 620 606 TOO 
Penurethnlja 610 612 
l<‘n\<xi<-il abscess 462 464 -474 475 
Orst-*, mtoetfd 100 J03 
cxtrsixa atinn of blood 30 47) 6t'» 
infiammation 51 704 ’ 

I 'tits trian,.le 134 133 
f final nytif} itiCKtort 4o7 
I himo i-j 39 53 


I'Wegjnon pennpal 33 
jirnurethral, 41, 620 6&h, 700 
^ojiraiiubic, 468, C33 
P«k. J W ,46 

L I ,008 
Pilcher, I , 452 
Pilrlier, I' M , 263 
Pilkin, O P , 133 

Pjtoilarj- gland, irradiation of, "70 
PlastK* reconatnietion, urethra, 620 624, 043, 
649 602 

repair, OlaiWcr spfunetcr, femah , 633 0G3 
mall, 573 583, 661, 832 834 
elitoria 661 

{lOBxf, 572, 6S3 008, 078 079 
periMun* 620 624 
\uUa, 661 

Ptajer, f P, ftSO, B32, 833, 835, 838 
Phura, injorv, operatite, 133 HO, )45, 147, 
342 

Pneumonia, 124, 170 
Pncumodioraa, tension, 123 
Pwndvaler, C vl, J23 

Ioljej«l«e di«en«e, hiOnee, tliagrtosia 48, 50, 
51, 73, 81 293, 304, dIS 
•invptoma, 203 
treatment, 54, 200, 203 296 
Pouparta ligament, 42 
Pone»,T 0,745,746,752 
Pouell, 11 If, 810 

Prather, O C 108, 202, 203 207, 252, 260, 
406 407, 408 413 403 407, 473, 
492, 502 823, 629, bSO, 85), 641 
nep)iTolit1iotom\, 252 
Pregnane}, 124, 125, 190, 40i 
Prentiaa, R J, 410, 413 
' Prcpuie, adhesions, 675 
I anatomy, 39 
phimosis 39 53 
redundant 075 676, 704 
I resacral oxjgen itijeehon 61 64 
Pnapiam, 57 042 

Pnestfea, J T, 261, 298, 306, 307, 314 3n 
324, 445, 530 

Pnace, C I ,278 2S9 375 778 
Proctoclwis (ire Pluid liiJance, re uhtian 
of) 

Prolapse urethra, CC8 C60 
Prostate, alr-cwa 174 
anatoma 43 40 
attoph}, 708, 770 
calculi 47, 101, 103, 624 782, 8IO 
eompltcationo 624 "82 
diagnose, 47, 101, 103 
treatment, 81O 

eiMloerinc^iherap} in rancer, 773 "7", 77/? 

in Iijpertiopli) 768 7T3 781 7S6 
examination, phfi/rif, 50 , 52, £0 
rotntgenogrnplui 101 
ttrogr»id.,e, loi lo-j, jog, log, 109 
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O 

Ockeiblad, N P, 185 

O’Conor, V J., 185, 296, 479, 484, 653, 669, 
673, 783, 793, 830 
Odel, H M , 445 

Ombieclanne urethioplasty, 601-605 
Operations, anestliesia in, block, regional, 
129-130 

choice of, 114, 115, 120, 123, 126, 128, 
131, 180, 187, 192, 193, 325, 353, 
370, 397, 432, 675, 682, 754, 755, 
784, 789, 805 

contiaindications, 131, 132, 133 
inlialation, 132 
intravenous, 131, 132-133 
local, 128-130 

piernedication for, 128-129, 325 
leaction to, 129, 130, 131, 132 
spinal, 128, 130-131 
approach to, adrenals, 354 
bladder, 453-455, 456, 461, 462, 464 
epididymis, 753, 755, 757 
kidney, 134-151, 162, 180, 206, 272 
prostate, 796, 805, 811 
seminal vesicles, 766 
spermatic cord, 41, 721, 726 
testicle, 734, 740, 748-752, 759 
tunica vaginalis, 710 
uretei, 360-366, 368, 411 
urethra, 455, 462, 568, 615, 832, 833 
vas deferens, 764 
complications, 110-127, 444-445 
tieatmcnt, fluid administiation, 111, 116- 
118, 119, 120, 125, 126, 127 
postopeiative, 114-127, 444, 804 
pieopeiative, 110-114, 128-129, 432, 788 
tiaiisfusion of blood, 110, 111, 131 
Oichieetomy, 704, 721, 729, 730, 732, 741, 
746-752, 757, 768, 773-776, 779- 
784 (see also Seminal vesiculec- 
tomy, radical) 

111 cancer, prostate, 750, 773-776, 779-784 
in cryptorclnsni, 732, 748 
in infections, 741, 748, 757 
in injury, 729, 730, 748 
in toision, speiniatic cold, 721, 748 
in tumois, testicle, 704, 745-750 
irradiation with, 746-748 
lymphadenectomy with, 704, 746-748 
technique, 748-752 
Orchiopexy, 730-731, 734-740 
technique, 734-740 
Orchioplasty, 729 
Orchitis, 51-52, 732, 741-742 
Oikin, L A., 168 
Ormond, I K , 289 
Orr, L M., 496, 530, 532, 567 
Osgood, 200 
Osteoporosis, 349 
Ottenlieimer, E J., 728 
Oxygen, inlialation, 131, 178 
injection, piesacial, 61^64 
prcsacral insufflation, 350 


P 

Pack, G. T , 324, 679, 693 

Pam (see region or oigan affected) 

Papin, E , 245 
Papper, E. M., 133 
Paradidymis, anatomy, 44 
cyst, 44, 716 
Paraienal abscess, 176 
pseudohydronepliiosis, 201, 206 
Pailiam, E , 778 
Parkes, 770 

Parkins, L. E , 175, 176, 185 
Paionycliia, 173, 175 
Patch, F. S , 268, 270, 274, 289 
Pate, V. A , 502, 627 
Pautorse, E F, 357 
Pazzo, B , 778 

Peirson, E. L, 508, 511, 513, 608, 772, 778 
divei ticulectomy, 511-513 
Pelvic abscess, 83, 93, 476 
Pembleton, W. E , 128 
Penis, adhesions, preputial, 675 
anatomy, 37-40 
anomaly, in epispadias, 572 
m liermapliroditism, 605-608 
in hypospadias, 50, 583-605 
caicinoma, 40, 679-693 
diagnosis, 680-681 
irradication in, 681 
metastases, 680-682 
operations for, 681-693 
chaneie, 680 
chancroid, 680 
defoimity, 678-679 
dislocation, 679 
edema, 50 
examination, 50, 53 
extravasation of blood, 678 
foreign body, 678 
fiacture, 678 
gangrene, 678, 696-700 
hematoma, 678 
hemorrhage, 678 
infections, 39, 53, 678 
injuries, 37-39, 628, 677-679 
irradiation, 681 

operations, amputation, 643, 681-693 
complete, 643, 685-687 
partial, 643, 682, 685 
radical, 681-686, 692-693 
biopsy, 680 

circumcision, 39, 130, 675-676, 680, 704 
technique, 675-676 
debridement, 678 
incision and drainage, 700 
plastic, acquired deformity, 678-679, 700 
epispadias, 572 
hermaphroditism, 605-608 
hj'pospadias, 583-608 
suturing nounds, 628, 678 
pain, 47, 50, 680 
pliimosis, 39, 53 
priapism, 37, 642 
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Pjilopliot^, 54, 5S 161, 164, 179, 180, 211, 
212, 23o, 204 266, 268 280, 379, 
404 

driin'igo witli, 179, 1^0, 273, 274, 276, 277, 
281, 285, 289, 404 

mdic'itions for 54 161, 212, 264 206, 268, 
209 270, 272, 273, 279, 379 
nephropex\ \vitli, 211, 212, 285 
prognosi*!, 285 289 
teehniqup, 2o8 281 
PjeJostom), 53, 179, 277, 285 
Pyelotomj, 179, 240, 212 

Pjelouretcropla-t\, 164, 179, 212, 266, 270 
289, 303, 379, 404 

drainage m, 179, 272 274, 276 289, 404 
indications for, 212, 26o, 379 
nepliropp'ty i\ith, 28'', 303 
ntphrostom} witli, 363 
splinting ureter tn, 272 285, 289, 412 
teciimque, 270 285 

PjonenliTOsis 17, 21, 51, 54 59, 170 178 
180 208, 230, 233 234, 329, 333, 
342, 344, 301 388 

complications, 170, 178, 208, 388, 404, 407 
diagnosis 51, 59 

treatment 17, 21, 54 178 ISO, 230 233 
234, 329, 333, 342, 344, 361, 404 
Pyouretcr, 388, 448 
Pvuria (see Unne, pyuria) 

Q 

Quimb>, E II , 541, 567 

Quinbj, 0, 268, 270, 274, 289, 728 


r 

Pack, r J, 412, 413 
Pamstidt pjeloplastj, 379 
Pandall, A 26, 224, 226, 237, 240, 241, 321, 
324, 375, 387, 4o2, 526, 532, 538, 
340 567, 747, 752 
exposure of kidnev peUis, 237 238 
stone forceps, 240, 241 
Randall and Campbell nephropexj, 224 
Tanges, II A 133 
Patner, M , 307 
Peaces J U , 728 

Rertum, fistula, rectourethral, 618 620 
rectovesical, 526 
pain 464 

ReJu< tion dislocation, penis, 679 
testicle, 730 
prolapse, urethra b69 
torsion, spermatic cord, 721, 729 
Redundant scrotum, 700, 721 726 
Peed, 6o6 

reflux, vesicoureteral plastic repair. 498 501 
Pois 055 

Reiser, C 1\ , 207, 473 


Eemoval of foreign bodj, bladder, 455 456, 
462 

penis, 678 
Iinck, G,346, 348 
l»ep ur, rupture, urethra, t>32 641 
Itcscction, kiiliiev, lo2, 164, 176, 270, 292 
ortliopcdic, 270 

pelvis of kidney, 267, 268 269, 272, 279 281 
ureter, 379, 380, 387, 388, 40o, 410, 414 
urethra, female, 672 073 
loaif, b43 652 

Ketropi ntonea! tumor, 318 320 
Retzius, prevesical space, 30, 130 
Reynolds, C J, 635, 830 
Rheumatism, 345 
Rhizotomr, bladder, 494 
Riba, L M , 728 
Rich, 771 

Robinson, J N, 198, 199, 207, 407, 413, 465, 
467, 469, 473 

Roentgenogram, aneurvsm, renal aitcrj, 346 
calculi, bladder, 101 
kidney, 240, 394 
prostate, 101 
ureter, 394 390, 393 
carcinoma, metastatic, lungs, 301 
Rolnick, H C , 46, 185, 728, 830 
Rosenberg, M L 412, 413 
Rosenberg, W , 7»2 
RovenstPin, E A , 133 
Rubin, S \\ , 829 
Rubra vera, 48 

Rudimentary ureter, 152, 376, 449 
Ruiz Pivas, M , 109 

Rupture, aneurysm, renal arterv, 345, 348 
bladder, 30, 403, 467 473, 793 
diverticulum, 506 

kidney, 95, 96, 175, 176, 108 2Ul. 203 204, 
293 > > > 

testicle, 729 
ureter, 392, 408 
urethra, 35, 632 641 
Bosche, C , 452 
Bush, T \\ , 226 
Bussell, It , 616 
Buzieka, L, 768 

S 

Saberton, C , 539 
bacrvl block and neurectomy, 495 
pain, 47 

‘targent, J G, 206, 207, 279, 280 752 
Satterthwaite, P 1\ , 775, 775 
Sauer, 11 P , 532, 748, 752, 776 777 
Scabies, 173 ’ 

bcardiro, P L , 278, 289 
Smrpa’s fascia, 34 35 
triangle, 40 
Seheibert, C D , 502 
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Prostate — ConPd 

fibrosis, 49, 642, 779-780, 785, 788 
complications, 642, 780 
diagnosis, 49 

supiapubic prostatectomy, partial, 785 
transuretliral puncli, 785 
resection, 642, 785, 788 
liyperti ophy, associated diseases, 462, 507 
complications, 57, 85, 86, 124, 264, 397, 
462, 474, 505, 507, 779, 782, 788 
diagnosis, 48, 49, 52 53, 102, 103, 106- 
109, 788 

pathology, 770-771 
treatment, cystostomy, 455, 787, 794 
cystotomy, 458 

endoenne therapy, 768-773, 781, 786 
indwelling catheter, 782, 788, 792-793, 
803 

massage, 786, 794 
prostatectomy, anesthesia, 784 

perineal, 507, 786, 794-795, 810-824 
radical, carcinoma, 824-829 
retropubic, 787, 795, 805-809 
radical, 809-810 

suprapubic, 507, 786-787, 796-805 
tiansurethral resection, 461, 462, 507, 
773, 786, 788-794 

trocar-cannula bladder puncture, 460, 
782, 803 

ureterostomy, 404, 795 
injury, 48 

irradiation, 773, 776, 784 
massage, 786, 794 

operations, anestliesia in, 130, 784, 789, 805 
approach to, anterior alidominal, 795, 
805 

perineal, 811 
suprapubic, 796 
biopsy, 57, 784 

complications, 120, 125, 474, 505, 507, 
618-620, 787, 793, 804, 831-838 
incision and drainage, 760 
narcotics after, 115 
packing cavity, 793 
prostatectomy, partial, perineal, 766 
suprapubic, 785 

perineal, 455, 461, 507, 618-620, 766, 
794-795, 810-824 
technique, 810-829 
letropubic, 784, 787, 795, 805-809 
technique, 805-810 

suprapubic, 455, 507, 618-620, 795-804 
technique, 787, 796-804 
removal, prostatic tags, 832 
transuicthral fulguiation, cavity, 793 
punch resection, 785, 788, 832 
resection, 120, 125, 461, 462, 475, 507, 
642, 773, 785-794 
technique, 788-794 
pain, 784-785 

prostatitis, 47, 48, 52, 56, 741, 767, 786 
acute, 47, 48, 741 
tuberculosis, 52, 506, 754, 767 
tumors, carcinoma, 49, 50, 52, 57, 109, 446, 
750-752, 771-777, 779, 782, 784, 
810, 824-829 


Prostate, tumors, caicinoma — Cont’d 

diagnosis, 49, 50, 52, 57, 109, 774-775, 
784 

extension to other organs, 446, 779 
metastases, 774, 775, 776, 779, 784 
pathology, 779 

treatment, adronalcctomy, 773, 775 
biopsy, 57, 784 
cystostomjq 776, 785 
endociine therapy, 773-777, 779, 784 
irradiation, 773, 776, 784 
orchiectomy, 750-752, 773-776, 779, 
784 

prostatectomy, 776, 784 794, 810, 
824-829 

transurethral resection, 785 
sarcoma, 771 

Piostntcctomy, partial (see also Seminal 
vesiculectomy, radical, and Trans- 
urethral resection) 
penneal, 766 
supiapubic, 785 

perineal, 455, 461, 507, 618-620, 776, 794- 
795, 810-829 
castration with, 765, 776 
endociine therapy with, 776 
fistula following, 618-620 
for caicinoma, 776, 784, 795, 810, 824- 
829 

for hypei trophy, 507, 786, 795 
technique, 810-829 

with removal of vesical calculi, 455, 461 
diverticula, 507 

retropubic, 784, 787, 795, 805-809 
complications, 787 
ladical, 784, 795, 809-810 
technique, 805-809 

suprapubic, 455, 507, 618-620, 796-809 
complications, 507, 618-620 
diainage of bladder in, 455, 786-787 
postoperative treatment, 804-805 
technique, one stage, 787, 795-801 
two stages, 787, 801-804 
Piostatitis, 47, 48, 52, 50, 741, 767, 786 
acute, 47, 48, 741 
Prostatotomy, 766 
Prosthesis, testicle, 60S 
Pseudohydronephrosis, pararenal, 201, 206 
Pyelitis, 49, 53, 83, 87, 88, 169-171, 208, 210. 
404, 794 
complications, 404 
diagnosis, 49, 53, 83, 87, 88, 171 
etiology, 83, 87, 88, 208, 794 
treatment, 53, 169, 170, 210, 404, 794 
Pyclolithotomy, 53, 54, 161, 164, 230-243, 296 
technique, 164, 235-243 
Pyeloncostomy (see Uictciopyeloiicostomy) 
Pyelonephritis, 24, 169-173, 201, 246, 260, 405, 
444, 741 

diagnosis, 109-171, 444 
treatment, 169-173, 246, 266, 40.5, 444 
Pyelonephrolithotomy, 232, 234, 239, 240, 213 
245 

tcclinique, 239, 240, 243-245 
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''{urmatji cord — Cont d 

sprrnntocclt , 44 51, TJCTIT 
torsion, 43 71S 721, 729, 73J, 74S 
tumoT'i 717 "IS 
■»tncO<.U, 45, 51 302, 721 TJS 
‘'pprmntoieJe, 44 51,716 717 
‘^pinil cord lc«»on^ in uro!o{,% 40, 313, 4S5 
Spine, Ic^ion^ of, in urolocj, 49, 177, 190 
102 3S3,4So 
Squire r ll,7S2,830 
''quirc'i pro titivtoroi, 794 
Stenrn* D B 016 

StPno»i« IdiiMcr *pliinctcr, 569, 572 
uretoroeesiic'il orifico, 209 3S0 
urctlin! 49, 313 474 609, 621 

G03 661 
feniil< , <i65, 6(iS 
trintmcnt 009,621 665 COS 
Stcnhtv, 761 

Sjenluition ii% pirtisi Ta«Pifom 705 

Stern M<.CaTt)i> prostitic clectrotome, 78S 

Stommott, B F , 775 

Stcccn^ R > If , TT2 T?T 

StirUng \\ C lOS, 207 

SlitP* T R,1S5 

Stoeknell, A L 830 

Stone 11 019 

Stiffs incontincni p 034 061 
Stricture ureter 26 47 49 54 35, 56, 1"0 
171 209, 20*1, 269 270 301, 373 
379 315 392, 403, 407. 410, 414 
416, 428 

romphtationa 378 381 392 407 
diai.no'.i'i 47 49, 378 

ctiolot> -Of 37b 378 407 410 414 42S 
Ijeaijnent 04 5b 361 379, 405, 414 418 
uretcropekic junction 212, 229. 264 266 
207 209 279 379 

treutment, -12 204 207 209 279 379 
un thra 36 49 oO, S3, 264 435 460, 461 
474 473 50o 561 609 611 6-4 
621 640, 042, Obj 678. 7o1. 761 
781 

coraplwation^ 461 474 475 o05 610, 
blO 611 624 642 751, 761 
Ireatraent 36 455 460 475 56S 609 6)6 
618 620 628, GbO 
<->stotorn>, blO 618 
dinsion 068 bl3 61 j 
excision, 561 615 bib Oil biO, bJS 
pla-tjc 016 

trocar and catinuU drainait of blad 
dor 460 

urctlirostom 45j 5GS hlO bl- 
uTPilirotonM pvtcrnul 3b1, (j!0 
internal 470 600 010 
Stro,!*. J } 161 .’6, 707 
"trotiE C H >21 332 8J7 831 
'>u»n II L 20" 346 341. 413 473 
miution 230 4<»_ 

*^11 rraondt \\ l 206 _07 
''UlkoMali, II \\ 260 


SnRnnn, 774 

Supemnmenr) untpr«, 376 
Sirprapubrc P'tm, 4", 403, 633, 793 
plilcjftnon 461, bid 
Surlier, V C,Tr, 117,829 
Sutton, O I> , 4S4 

Suturiajf wound*, liHdder, 472, 479, 657, 660 
cpnlidjTWH 695 
knlnet, 203 
peni*, bis, 678 
pliura, 123 
oerotum, 695 
testicle, 695, 716, 729 
orefer 410 

urctlira, 621, 631, 6>7, 693 
Svmpntliicolil'istonia*, 352 
S\-pluli* 49,51 52,345,610 705 
centra! n«*rvom svitcro, 49 
peni*>, 610 
tcxttclc, 51 52, 703 

T 

Tnldi, J L 324 
TtJiMJt, ir 0 502 
Tapper s M , 732 
Tapping lijdrtKCle, 705 70" 

Tatum L , 133 
Tftjlor \\ N , 324 
Tension pneumothorav 123 
Testicle ali«cr««, C9b 729, 741, 74S 
anatooii 43 44 45 
anorelnsm b01 
appends of, 43 
otroplij, 45, 740 

ersutoKhism, coniplitations, 731 732, 734, 
743 

endoeme tlicrap}, 731 733 734 
orelncctomj, “31, i32 741 
orcliiopetj, 731, 732, 734 740 
pro'tliest'*, 732 
dislocation 729 "30 
eclopin 719 740 741 
endocrine tlierapj 731, 733 734 
eviniination, SI 52 
fistali 741 
heinorrlrtge 743 
Ujdroiek 51 

»iijur>, 57 695, 715 716 729 730, 741, 748 
rmdiitiijn rtierapi, 773, 776 
nec«j<ii« 729, 741 

operation* approach to, jn-uinnl, 734 746 
748 I / / 

iagu«no«crotal 745 749 
•scrotal 750, 759 
i lnop«y, 57 
, inooioD 740 

j and drainage 729 

' and evacuation, heniatonn 720 73o 

( oreiiiectoiR) , 704, 721 729 730 732 741 
! 746 752, 7a7, 761,’ 7r3’776 ' 77<)’ 

j 784 (jee oNo Seminal rcsicukc 

t&mi radi<al) 

in cancer provtatc, 750, 7*3 776, 7*9 
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Sclienken, J. B , 774, 777 
Schlumberger, F. C , 778 
Schmidt, G., 777 

Schnittman, M , 559, 5G0, 561, 562, 563, 567 
Scholl, A. J., 260, 324, 643, 652 
Schulhof, M. G., 261 
Sclnvyzer pj'cloplasty, 271, 275-276 
Scott, W W., 206, 207, 398, 775, 777, 778, 
830 

Scrotal incisions, appioach to epididymis, 753, 
755, 757 

speimatic coid, 41-42, 721 
testicle, 748-750, 759 
tunica vaginalis, 710 
vas defeiens, 764 
Sciotectomy, 701-704, 722-726 
paitial, 701-704, 722-726 
radical, 704 

Sci otoplasty, 608, 695-701, 704 
Scrotum, abscess, 696, 729 
anatomy, 41-42 
bifid, 605 
carcinoma, 50, 704 
ecehymosis, 715, 730 
edema, 696, 730, 741 
elephantiasis, 700, 701-704 
examination, 50 
extravasation of blood, 696 
fistula, 52, 696, 748, 757-758 
gangrene, idiopatliie, 696-700 
hematoma, 695, 730 
hemorrhage, 695 
infections, 696-700 
injuries, 694-696, 700 
operations, anestiiesia in, 694 
debiidement, 695 

excision, fistula, 696, 748, 757-758 
incision and drainage, 695, 696, 700 
and evacuation, hematoma, 695 
pieopeiative tieatment, 694 
sciotectomy, 701-704, 722-726 
paitial, 701-704, 722-726 
ladical, 704 

scrotoplasty, 608, 695-701, 704 
suturing wounds, 695 
pain, 696, 705, 720 
redundant, 700, 721-726 
tuberculosis, 52, 696, 757-758 
Seamans, J. A., 776, 778 
Scofield, P. II , 452 
Seevers, M H , 133 
Sellers, F. M., 133 
Semans, J J , 502 
Seminal vesicles, anatomy, 46 
atrophy, 768 
caicinonia, 779 
examination, 52 

operations {see also Piostatectomy) 
approach to, 766 
irrigation, 765 
v’esiculectoiny, 765-<6( 
ladical, 754, 76G-iG( 

\esiculostomy, 766 


Seminal vesicles — Cont'd 

seminal vesiculitis, 26, 47 52, 741, 758, 
761, 765-767 
tubeiculosis, 754, 767 
vesiculectomy, 754, 765-767 
radical, 754, 766-767 

vesiculitis, 26, 47, 52, 741, 758, 761, 765- 
767 

vesiculostomy, 766 
Septicemia, 169, 174 
Sexton, W G , 168 
Sharp, N W., 415 
Shaw, E. C., 405, 567 
Siiedden, W. M., 208, 226 
Sheldon, C. H., 502 

Shiveis, C. H. doT , 261, 520, 524, 567 
Shock, 116, 119, 120-121, 123, 124, 125, 132, 
133, 152, 201-203, 306, 325, 348, 
467, 633, 682, 720, 730, 805 
tieatment of, 120-121 
Shoemaker, E., 168 
Silvei stein, II. E., 829 
Simon, J , 431 
veitical incision, 144-145 
Skene’s gland, 36 

Skin infections in urology, 173, 175, 177, 740 

Smallpox, orchitis from, 741 

Smith, D. P., 413, 417 

Smitli, D R., 464, 567 

Smith, E C., 168 

Smith, G. G. 261, 324, 412, 415, 520, 527, 
567, 752 

Smith, H W , 133 
Smith, P E., 768 

Smith, P. G , 226, 261, 412, 413, 417, 424 

Smith, E L , 700, 704 

Siiiitliwick, E. H , 502 

Snead, C E., 126 

Snead, L. O , .Tr , 57 

Sniflcn, E C., 527, 532 

Snydei, W. H., Jr., 452 

Soidelli, E., 109 

Spastic constriction, uietei, 375, 388-391, 392- 
393 

Spence, H. M., 206, 207 
.Speimatic cord, anatomy, 41, 44 
cyst, 716-717 
examination, 51-52 
liydrocele, 44, 51, 716 
injuiy, 694, 719 
operations, anesthesia in, 717 
approacli to, 42, 721, 726 
e.vcision, cyst, 717 
spcrmatoeele, 716 
tumor, 717 
Jiydroceleetoiny, 716 
reduction of forsion, 721, 729 
vaneocelectoiny, inguinal, 726-728 
scrotal, 722 
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^pcrmifiL cor<? — Contd i 

■sporm'itwelf* -I-} 51, 716 717 | 

tor ion, 43, 71S 721, 729, 732, 745 
tumor* 717 71S 
raricoioli, 45, 51, 302, 721 725 
‘'pormitotolo, 44, 51 71C 717 
‘'pina! cord Unions in uroloR^, 40, 353, 455 
‘'pine, li«ion* of in uroloff^, 49, 177, 190, 
102, 353 455 
•Squire, F H , 782, 830 
5quirei j»ro<fTfwtom>, 794 
Steam*, I) B , CIC 

Steno'i* Idailder «pliincter, 500, 572 
uretero\ one'll orifice 209, 350 
urethml meatu* 40, 353, 474, 609, 625 
603, 665 
fitinle, 063 605 
triaf merit, 000, 625, 065, 605 
Stenlit* 761 

Sterilization l>^ pirtml \a«ei.tt>m\, 765 

Sfern UeCirtOi pro«tatic eleetrofome, 755 

5ternmctt, B F , 775 

Mever*, R F, Jr, 772, 777 

Stirliafr, 3\ C, 108, 207 

Stites, J n , 153 

Stocki\ell, V L,830 

Stone, II 610 

Strp«a incontinent e, 034 661 
Strieturi, urtter, 26, 47 49 54, 55, 56, 170, 
171, 209, 205, 209 270, 361, 37S 
370, 358, 392, 495, 497, 419, 414, 
418 423 

complication*, 378, 388, 392, 407 
diagno«i«, 47, 40, 378 
etiolof,j, 26 370, 378, 407, 410 414, 425 
treatment 54, 56,361 379, 405, 414, 418 
ureteropiUie junction, 212, 229, 264, 266, 
2o7, 2o9 279, 379 

treatment, 212 264 2o7, 269 270 379 
uretlira, 3o, 49, 50, 53, 264 4 ^, 460, 461, 
474, 475, 505, 56S, 609 618, 624, 
628 040, 642, 605, 678, 755 761 
788 

complications, 461, 474, 475, 505, 610, 
016 618, 624, 642, 735, 761 
treatment 36, 455,400 475,568,609 616, 
618 020 628, 66o 
ejstotoraj 610, 015 
duHion, 568, 613 615 
excision, 568, 61o 616, 61R020, 628 
plastic 616 

troear and cannula drainace of Wad 
tier, 460 

uret)!ro«tomi, 45o, 568 (.JO, 612 
uretbrotoms external, 568, 610 
internal, 475, 609 610 
''trode J I 16S, >26 767 
''front. 0 H 521,552, 837, 838 
''uU , HL 207,346,348,413,473 
•'olution 230 492 
‘'u.rmondt W F , 200, 207 
‘'ulkowuh, II 11 , >1,0 


Solluan, 774 

Supernumerary uriter*, 376 
Suprapulnc pain, 47, 403, 633, 793 
plilt {'mon 4<>5, 033 
SurlHT, V C, Tr, 817, 820 
Sutton, G D , 484 

Suturing; wounds bladder, 472, 470 , 657, O60 
cpididymi* C05 
kidney, 205 
penis, 028 678 
pleura, 123 
serotum, 603 
testicK, 605, 716, 729 
ureter, 410 

urethra, 628, 653, Co7, 095 
SMupathicoblastomas, 3o2 
Sjplulis 49, 51, 52, 345, 680, 705 
eentral neryous system, 49 
penis 6S0 
testicle, 51 52, 705 

T 

Tnbb T L,324 
Tal1>ot, 11 0 , 502 
Tapper, S M , 753 
Tapping lijdroeele, 705 707 
Tatum, \ L 133 
Taj lor, W N , 324 
Tension pneumothorax 123 
Testielc, abscess, 690 720, 741, 748 
anatorov, 42 44 45 
anorchistn, 608 
appendix of, 43 
atrophy 45, 740 

crjptorclusm eomplnation*, 731 732, 734, 
743 

endocrine therapy 731 733 734 
orchiectoinv, 731, 732, 748 
orchiopexy, 731, 732, 734 740 
prosthesis 732 
dislocation 729 730 
ectopia 719, 740 741 
emloerine therapy 731, 733 734 
examination, 61 62 
fistula 748 
hemorrhat,e 743 
hydrocele 51 

injury 57, 693, 715, 716, 729 730, 741, 748 
irradiition therapy, 778, 77h 
necrosis, 729, 741 

operations, approach to, incnjinal, 734 740, 
748 I > > 

in(,uinoscrotal 748 749 
scrotal, “oO, 7o9 
biopsy, 57 
incision 740 
and drainaRe, 729 

and eyaeuation, hematoma 729 730 
orchuctomy 704 721, 729, 730, 732, 741, 
746 752, 757 768, 773 776, 779 
784 (see aUo ‘Siminal yei<ulii 
tomy, radical) 

in cancer, prostati, 750, 773 776, 779 
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Testicle, operations, oi cliiectomy — Cont'd 
in cryptorcliism, 732, 748 
in infections, 741, 748, 757 
in injury, 729, 730, 748 
in torsion, 721, 748 
in tumors, testicle, 704, 745-750 
irradiation with, 746-748 
lymphadenectomy with, 704, 746-748 
technique, 748-752 
orchiopexy, 730-731, 734-740 
technique, 734-740 
orchioplasty, 729 
prosthesis, 608 
puncture, 741 
suturing, 695, 716, 729 
orchitis, 51-52, 732, 741-742 
pain, 43, 720, 730, 741 
reduction of dislocation, 730 

of torsion (see Spermatic cord, torsion) 
rupture, 729 
syphilis, 51-52, 705 

tuberculosis, 51-52, 696, 705, 729, 748, 755- 
■ 757, 767 

tumors, 51-52, 57, 704, 705, 729, 732, 742- 
748 

carcinoma, 51-52, 57, 704, 729, 743 
chonoepithelioma, 743 
complications, 705, 732 
diagnosis, 51-52, 742-743, 745-746 
embryoma, 743 
irradiation, 742, 746-748 
lymphadenectomy in, 746-748 
metastascs, 743-744, 746 
mixed tumors, 743 
orchiectomy in, 748-752 
sarcoma, 743 
seminoma, 742 

Thiersch urethroplasty, 589-592, 594, 605, 608 
Thomas, B A , 208 
Thomas, G. J., 387 
Thompson, A K , 159 
Thompson, G. J,, 496, 501, 521, 532, 767 
Thompson, E. S., 567 
Thompson, W. O , 733 
Tillisch, J H , 775, 777, 778 
Torek, F , 736, 737 
orchiopexy, 737-740 
Torsion, hydatid of Morgagni, 43 
spermatic cord, 43, 718-721, 729, 732, 748 
Transfusion of blood, 110, 111, 119 120, 121, 
125, 131 
plasma, 119 

red cell suspension, 110, 125 
whole, 110, 120 

Transplantation vein to urethral defect, 643 
Transureterouretcral anastomosis (see Ure- 
teroureterostomy) 

Transurethral biopsy, bladder, 56, 524 
cutting, ureterovesical orifice, 380, 400 
urethral stricture (^ee Urethrotomy, jii- 
tomal) 

excision, hvpertropliied verumoiitanum, 572 
tumors, 'bladder, 514, 526, 533-534 
ureterocele, 380 


Transurethral — Cont’d 
fulguration, prostatic cavity, 793 
tumors, bladder, 380, 382, 475, 479 
urethra, 672 
valves, urethra, 569 
irradiation, bladder, 526 
litholapaxy, 461-462, 498 
punch resection, prostate, 785, 788, 832 
valves, urethra, 569 
removal, prostatic tags, 832 
resection, bladder, 197, 496-497, 526 
neck, 197, 496-497, 569 
prostate, 120, 125, 461, 462, 475, 507, 
642, 773, 786-794 
care of patient, 120, 125, 788 
complications, 461, 462, 507, 793-794 
drainage of bladder in, 788, 792-794 
for cancer, 785 

I for fibrosis, 642, 785, 788 

I for hypertrophy, 461, 462, 507, 773, 

787-794 

technique, 788-794 
Tuberculosis, adrenal glands, 186 
bladder, 54, 186-190, 196, 197, 462, 474, 
475 

treatment, 196-197, 475 
bone, 190 

epididymis, 52, 696, 705, 754-758, 767 
generalized, 190 

kidney, 47-50, 54, 59, 83-85, 111, 140, 180, 
186-197, 290, 293, 296, 325, 329, 
333, 388, 475 

complications, 186-188, 190, 195, 197, 293, 
296, 388, 475 

diagnosis, 47-50, 59, 83-85, 186-188 
nephrectomy, 54, 140, 188-197, 296, 325, 
329, 333, 388 
nephrostomy, -180 
symptoms, 47-50 

ureterocutaneous anastomosis, 190, 196 
lungs, 60, 186, 188 
lymph nodes, 186 
perirenal, 186, 188 
prostate, 52, 506, 754, 767 
scrotum, 52, 696, 757-758 
seminal vesicles, 754, 767 
spine, 190 

testicles, 51-52, 696, 705, 729, 748, 755, 756, 
757, 767 

ureter, 186, 187, 195-197, 335, 388, 426, 
448 

vas deferens, 52, 754, 767 
Tumors, adrenal glands, 305, 349, 350-357 
carcinoma, 351 

bladder, 48, 51, 53, 56, 83, 90, 104, 109, 
412, 417, 426, 446, 455-458, 461, 
505, 506, 514-532, 533-567 
angioma, 514 
biopsy, 57, 524 

carcinoma, 51, 57, 83, 90, 104, 109, .{08, 
312, 313, 314, 461, 462, 477-178, 
516-532 

classification, 519-521 
complications, 461, 462, 477-478 
diagnosis, 48, 51, 53, 56, 90, 101, 109, 
514, 521-525 
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Tunior«, liladilM — Ooiit <1 
ettolog}, 516 5}^ 
cxtin'^ion of, 446 524 
fiS.romo, 514 

520 521, 520 

nnoma, 514 
^irfomo 514 3lG 
4rin«pHrt‘», 30S, 'tt4 

treatment, 56, 455 514 51G, 525 55' 

c^steetomv partial, 412, 41fi 45*, 5J4 
516, 52(> 520 oil, 533, 534, 54 j 


partial, teclinKpje, 543 534 ! 

total 42() 455,510 532 533 554 5i>6 j 
total teclmique 554 366 I 

tliatJieTTm, 526, 530 532, 533, 63% 541 : 
endootopic 520,531,332 I 

open 520 533, 53S541 
cloctroexci'ion 523 526, 531, S33 537 ; 

technique 533 537 | 

eacKion 435, 534 516 522 
irradiation cndoicopic, 526 531, 532 
oxtornal 316 520 531 534 
open 520, 331 633, 531 541 545 
tran«ur<thral eaei«ion 514, 526, 533 
534 

r€«eot!Oti 326 

un.torocolQ'toTn) 'Mtli 555 556 562 6C6 
UTCtoroeutttticons aiia«totnoAia 420, j 1| 
532 335 538 

tiretoroi’tstostonn nitli 412, 417, 41«, 
024 32% 532 549 a51 
Ijone melaitatie, 207 30% 774 "75, 779 
kidoev 4S 56 53 58, 59, 66 83 03, 93 
or 240 243 VyQ 151 162 210, 
311 290 293, 293 206 207 321 
323 1S9 S30 333 J36, 342, 344 
446 44S, 449 533 

odenorarnnoma, 297 29S, 306 30%, 3J0 
314 

benign 50,290 299 3H 
(liapBOs)* sa 6b %3, 93 93, 97 2‘>0 303 
309 313 

embn oma’*, 290 

embrvoiial adenomaokarooma 314 324 
fibroma 290 
iRiplajits, i0% 523 
in elittdrcn 207, S14 124 
irra^liatioR 30o 120 324 
leiomyoma 209 

niPlasta*ie8 297 291 303 30%, 310, 312 
314 321 323 446 525 
nephreetomy in, 136 140, 150151, 162 
211 292 296 305 307 313 334, 
320 322 335, 329 330, 342, 344 
nephroumern lotnv lo, 19 j 196 514 335 
3ja 448 440 

pireacltyma 81,93,202 297 107,314 324 
p>Ks« 9 j 97 ^97 507 3^4 
JToguosis, 20“ 299 307 II4 
“•ittotni ,98 

«tp:an,i)us etll larunoma 107 110 314 
'‘•'mpjow-, 4S_ 297, 29£> 302, 308 W9 11? 
Wiliiw 3U 3_4 
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»>< t inatie, a<>7 30% 110, 352, 745 
tneiastalie, 297, 3^2 "lo 


Tumore — Cont d 

pome carcjsonia, 40 6*9 093 
drtgnoaw, 6%0 681 
irradiation 6%1 
mctaataaos, 6S0 6%2 
oporations for, 6SJ 693 
penurothral glande, earcmotna, G42 672 
prqetato, careinoraa 49, SO, 52 57, 109, 446 
750 752, 771 7T7, 770, 782, 784 
<ti0 824 %29 

adronal* ctotnv in, 773, 775 
tiiapei ST, r%l 
oystostomy in, <76, 785 
diagnoere, 49, 50, 52, 57, 109, 774 775, 
784 

ondoerino tliorapj sn 77J 777, 770 7%1 
extension to other organe 446, 779 
irradiation in 773 77b 784 
metastaece 774, 775 776, 7*9 784 
orcliiitetonn in 750 752, 773 776, 779, 
784 

pitliologt 779 

pro«tatectom\ m, 776, 784, 794 810, 
824 %29 

tTiiiisurcthrfil rcscctton Jn, 785 
eareoroa 771 
retroperitoneal 318 320 
eerotum, 50, 704 
fetninal resicl* , 770 
«\uM metaetatic, 352 
epennatie cord, 717 718 
teeti-*lc 51 52, 57, 704, 705, 729, 732, 742 
748 

camnoma 51 52, 57 704, 729, 743 
cliorwepitlioliotoa 743 
complicatwns 705, 732 
aiagnoeis, SI 52, 742 743, 745 74C 
embrjorna, 743 
irradiation m, 742 746 748 
lycipliadenectom) in, 74b 748 
mcta«tases, 743 <44, 746 
mixed tumors 743 
orciviectomy in, 748 752 
'.arcoma 741 
setamoRia 742 
thorai metaatatic, 352 
luniea lacmafie, 716 

ureter, 5% 30% 313, 335 330 426 446 45" 
524, 523 
t»eni<jn 446 

cjninoma 3QS 310, 135 336, 426 446 
dtagnobis, 5%, 446, 448, 450 
earroraa 446 

treatment 335 336, 426, 446 452 
uretlira 48 57, 642 632, 070, 672 673 
benign 672 

carcinoma, 57, O42 652, 670, 672 673 
amputation peni% C41 
biopaj 643 

Work direction, female, 672 673 
male, 643 652 

diagno«i^ 57, 642 843, 670 672 
exewioo, feaiule, 671 
male, 641 

female, 670, 672 673 
iffadiation 64J, 652 C72, 673 
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Tumojs, uietlira, caicinoma — Conl’d 
lympliadenectomy in, 652, 673 
male, 57, 642-652 
motastases, 642, 672, 673 
reconstiuetion male uretliia in, 643, 
649-652 

ureterocolostomy in, 673 
uieteiocutaneous anastomosis in, 673 
uretliiocutaneous anastomosis in, 643 
urcthiourctlir ostomy in, 643-648 
Tunica alliuginoa, anatomy of, 40, 42 
vaginalis, anatomy, 42, 44 
hematocele, 695, 706, 707, 715-716, 729* 
730 

hydrocele, 44, 705-715, 729, 748 
injury, 715 

operations, anesthesia in, 709 
approach to, 710 

aspiration and injection, 705, 707-709 
eversion of sac, 705, 711-712, 716 
excision, partial, 712, 716 
total, 709-711, 713-716 
incision and evacuation, 695, 729 
tapping, 705-707 
tumois, 716 
Tuiiicr, B. IV, 484 
Twonihley, G. 11, 777 
Typhoid fcvei, orchitis fiom, 741 
Tyi ode’s solution, 120 

U 


Uhle, C A W., 538, 540, 567, 836, 837, 838 
Ulcer (see region oi organ affeetod) 

Ullcry, J. C, 654, 656, 657, 658, 060 
Urachus, cyst, 503-504 
patent, 503-504 

Uremia, 50, 56, 60, 111, 122, 126, 293, 396, 
411, 569, 804 

Ureter, almonnal position, 59, 74, 75, 152, 
153-168, 265, 209, 272-273, 278, 
377, 412, 511 
absence, 152, 370 

adhesions, 56, 195, 211, 205, 267, 268, 272- 
273, 276, 368, 370, 388 
anatomy, 24-27, 410 

angulation, 47, 54, 50, 170, 209, 262, 204, 
267, 380, 414 

calculi, 25, 47, 49, 55-56, 59, 73, 82, 169, 
179, 209, 227, 234, 335, 348, 301, 
304, 305, 307-370, 373, 375, 388, 
392-405, 406, 401, 497 
bilateral, 395, 390 

complications, 388, 392, 393-397, 403, 
404, 461 

cystoscopic treatment, 55-50, 227, 234, 
388, 392-393, 395-402 
diagnosis, 47, 49, 59, 73, 82 
location, 2 5, 392, 393, 390 
incatotoim, ureterovesical oiifiee, 400 


nephrectomy, 56, 227, 394 
nephrostomy, 179, 394-3J10 
nephroiircterectomy, 335 
pielohthotomy, 234 
stone extractors, 234, 392, 


399, 400, 402 


Ureter, calculi — Cont’d 

sj-mptoms, 47, 48, 55, 393-390 
ureterectomj', 388 

ureterolithotomy, 179, 234, 301, 304, 307- 
370, 373, 388, 393-397, 402-403 
ureterostomy, 403-405 
cystoscopic treatment, 54, 55, 227, 234, 
264, 379, 380, 385, 388, 392-402 
technique, 392-402 

dilated, 80, 171, 202, 264, 378, 381, 383- 
384, 392, 404, 569 
diverticulum, 379 

double, 59, 73, 76, 95, 99, 376-377, 380 
ectopic orifice, 95, 99, 377, 378 
examination, cystoscopic, calculus, 348 
complications, 348 
injury, 408, 410 
tumor, 446 
ureterocele, 380 
physical, 51 

roentgcnogi am, calculi, 394-396, 398 
urograms, anomalies, 76, 95, 99 
calculi, 82, 233, 394-396, 398 
dilatation, 80, 103, 104, 384 
following ureterocolostomv, 77, 78, 
434-437 

hj'droureter, 199 
injury, 408 
megalouroter, 385 
obstruction, 80, 85-91 
tumor, 448, 450 
uieterocele, 279 

fistula, 375, 405, 406-412, 414, 419 
urcterovaginal, 375, 407, 410 
foreign body, 361, 402 
hvdroureter, 58, 199, 506 
infections, 394-395, 402, 448 
injuries, 27, 56, 59, 179, 180, 236, 361, 375, 
392, 406-412, 414-426 
complications, 406-412 
cystoscopic, 392, 408-410 
diagnosis, 59, 407, 410-412 
opeiative, 27, 56, 59, 179, 236, 361, 375, 
392, 406-407, 410-412 
penetrating, 407-408 
physiological considerations, 406-407 
treatment, 56, 179-180, 361, 375, 407, 
410-412, 414-426 

megalourcter, 335, 378, 383-387, 414, 418 
neurogenic disturbances, 383-384 
obstruction, 180, 206, 210, 262, 378, 379, 
383, 389, 402, 404, 419, 506 
opciations, anesthesia in, 130, 131, 370, 432 
approach to, 358-375 
denervation, 27, 301, 370, 375, 389-391 
divcrticulcctomy, 380 
division of adhesions, 54, 205, 267, 208, 
272-273, 270, 308, 370 
drainage, periureteral, 408 
endoscopic cutting, uieteiovesical ori- 
fice, 380, 400 
excision, ureterocele, 380 
ligation, cclopie ureter, 379 
plastic repair, xesicourelcial reflux, 498- 

501 

resection, 379, 380, 387, 388, 400, 110, 

414 
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Ureter, op. ration«— Cent (1 I Urcterectoni} , 1^7, 37^ S^S, 448 4'j2 

Uau«uretcrouutera.I ‘xtii^tomoMs I (*rc also '^ii'lirouretorictom} ) 


Ur. t. rouri firostonn ) 
uret.rctotin, I'lj 107, 37S 38% 448452 
»iretirtnoIO'»toni), 50, 1*1, 73, 77, 78, 180, 
1*10 37 j 420 430 445 448, 505 

530, 532, 535 53(5, 562 ^Oo, (ibl 
OOo, 673 

compile ition«, 430, 444 443 
tcclinique, 432 443, 562 560 j 

uretero. utaneous im^tonio-fis 426 430, | 

531, o32, 53o 550, 073 
technique, 426 430 

urcterocvsto«tomj, 50, 50, 180, 378, 3"0, 
387, 407, 410, 412, 414, 417 426, 
448, 511, 524, 520 532, 540 551 
technique, 419 42b 

ureterolithotomj, 170, 234, 361, 364, 307 
370, 373, 388, 393 307, 402 403 
technique, 402 403 

uretcroplnst\, 54 161, 363, 370, 383 
nephiopetv with, 3o3 
TiephTO'*tciin'v with 303 
feehniqu. , 379, 3S3 

un.tcropM.loncoitomj, 260, 268 270, 272 
-74, 28J 379 412 
technique, 273 274 
UTetororrlapht 410 

ureterostomy, 50, 152 180, 190, 196, 403 
40o, 410, 414, 42t>, 448 
technique, 405 40o 
ureterotomy, 361, 402 403 
ureteroureterostomy 377, 378, 380, 386, 
408, 410, 412, 414 417 
technique 414 417 
pain, 47, 4‘J, 376 388 389, 440, 449 
patent orifice, 204, 383, 384 
penuictCTitis 26, 83, ')1, 588, 393 
pyoureter, 388 448 
rudimentary, 152, 376, 449 
rupture, 392, 408 

spastic constriction 375, 388 391, 392 393 
Stenosis, urt terocsical orifice, 209, 380 
striiture 20, 47, 49, 54, 55, 56, 170 171 
209 208, 269 270 361, 378 579, 
388, 392, 405, 407, 410, 414, 418, 
828 

complications, 578 388, 392, 407 
diagnosis, 47, 4<J 578 
etiology, 26 370, 378, 407, 410, 414, 428 
treatment, 55 50, 301, 379 405, 414, 4lS 
supernumerarv, 37f, 
tuberculosis, Igo yg; ygy 33^ 

420 448 ' 

tumor, 58,^^508 313, 335 336, 42(), 440 452, 

benign, 440 

carcinoma, 308 310, 355 35G 4’’0 
primary, 330 440 448 
secondary, 308 310 420 440 
transplants 308 314 440, S’l 
diagnosis, 58 446 448 450 
arcoma, 440 

treatment, 355 ■’30 420 44G45-» 
“'^‘*"“407"’ 

ureterocele 370, 3<in 3s3 
yahes, 37'», '>st | 


Unfcntis 26, 49, 51, 355, 508, 392, 404 

Uretirooh, 576, 180 385 

Un t< rcM nlostomy , 50, 59 75 77, 78, 180, 196, 
375, 420, 450 445, 448, 501, 530, 
552, 511 156, 5r.2 5G(i, 6()I, 665, 
(i75 

tccbiiique, 452 445, 562 566 

Lreterocutiiieous nnastomosis, 426 430, 531, 
532, 53'>5>(i, 673 
teeliniquc, 42(> 430 

Lreterocystostomy , 5(), 5% 180, 378, 379, 387, 
407, 410, 412 414, 417 42(i, 448, 
all 524, 52‘> 532, 549 531 
technique, 419 420 

Ureterolithotomy, 179 214, 361, 364, 367 
370, 371, 3S8, 393 397, 402 403 
technique, 402 403 

I reteropiasty, 54, 101, 363, 379, 385 
nephropexy with 363 
nephrostomy with 5()5 
technique, 379, 355 

1. releropieloneostomy , 2()0, 2(i8 270, 272 
274, 281, 379, 412 
technique, 275 274 

Ureterostomy 50, 252, 180, IDO, 196, 403 
405, 410, 414, 42(>, 448 
technique, 405 405 

Ureterotomy, JCl, 402 40J 

Ureteroureterostomy, 377, 378, 380, 380, 408, 
410, 412 414 417 
techni<|ue, 414 417 

Urethra, absciss periurethral, 35, 50, 501, 
010, (>1(., 020, 021, 024, 042, 005 
compheations, (>10, ti20, 621, 624, bh'i 
Oiagnosis, 50 
etiology, 55, 010, (>42 
treatment, 501, ^2, G16 
absence of sphincter, 49 
anatomy, female, 80 37 
male 32 36 
caruncle, 6G9 671 

cyst, periurethral gland 624, fio3 
deformity, acquired, C20 624 
discharge from, in cancer 642 
in diyerticulum, 024, 605 
dnerticuluin, female, G05 COS 
male, 50% 024 027 
epispadias, female, 504, 001 C(,5 
male 4't, 504, 572 585 (.91 
eTamination en.loscopic, 57 
physical, 55 

urethrograms, congenital yahes 108 
384 ’ 

diverticulum 625, (>2G 
injury, 630, O'*!, 052 636, 637, 638 
postprostatectomy , 108 
postreconstructioii, C3I 637 639 
fistula, 57, 501, 585, 605, 610, 616 618 6‘’S 
042 ’ ■ ' 

closure, 585 COj 668 
diagnosis, 57, 618 619 
excision 016 020, G(.8 
rectourethral, 618 620 
uielhioanginal, 068 
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Urethra — Coiit'd 
foreign body, 568 

hemorrhage, 48 , 57, C28, G32, 633, 642 , 
hypertrophy of veiumontanum, 49, 569, 
572 

hypospadias, female, 661-665 
male, 50, 583-608 

injury, 35, 48, 463, 468, 016, 620, 628-643, 
665, 678 695 
bulbous, 628-631 

complications, 616, 620, 624, 628, 642, 
665, 678 
deep, 632-641 
etiology, 463, 632, 653 • 

female, 653-654, 665 
penile, 628, 677-679 
irradiation, 643, 652, 672-673 
operations, anesthesia in, 130, 568, 619 
approach to, perineal, 568, 615, 832, 833 
suprapubic, 615 
vaginal, 455, 462 
biopsj’-, 643, 672 
block dissection, female, 673 
male, 643-652 

closure, fistula, 585, 605, 668 
dilatation, instrumental, post-irradiation, 
673 

stenosis, 665, 668 
stricture, 36 ' 

diverticulectomy female, 665-668 
male, 624-627 

drainage, periurethral abscess, 501, 612, 
616 

electrocoagulation, carcinoma, 673 
prolapse, 669 

excision, carcinoma, female, 673 
male, 643 
caruncle, 669-671 
fistula, 616-620, 668 
prolapse, 669 

stricture, 568, 615-616, 618-620, 028 
tumors, 568 

incision and drainage, abscess, periure- 
thral, 501, 610-612, 610 
stricture, male, 568, 013-615 
meatotomy, 568, 609 
reconstruction, male, 620-624, 643, 649- 
652 

reduction of prolapse, 669 
repair of rupture, 632-641 
suturing uounds, 628, 033, 057, 695 
transurctJiral excision, hypertrophied 
verumontanum, 572 
fulguration, tumors, 672 
valves, 569-571 
punch resection, valves, 569 
urethrocutaneous anastomosis, 643, 681, 
687 

urcthroplastj', 455, 456 , 568 , 572 - 608 , 
610, 616, 620-624, 653, 665, 831- 
834 

for defect, acquired, 620-624, 653, 831- 
834 

for epispadias, 572-583, 661-665 
for hypospadias, 583-605, 665 
for injury, 655-661, 831-831 
for stricture, 616 


Urethra, opeiations, urethroplasty — Coiit'd 
permanent urethi ostomy in, 585 
suprapubic cystostomy in, 585 
transplantation of muscles in, 656, 
061-665, 833-834 

urethrostomy in, 455, 456 568 572, 
610 

vaginal cystostomy in, 053 
urcthrostomj', perineal, 455, 456, 568, 
610, 012,-624 
technique, 585, 610 
urethrotomy, external, 568, 610 
internal, 36, 475, 508, 609-610 
urethrourethrostomy, 615-616, 629-631, 
643-648 

pain, 47 

peiiurethritis, 010-612 
phlegmon, periurethral, 41, 620, 690, 700 
prolapse, 668-669 
iiipture, 35, 633-641 
treatment, 633-641 

stenosis, meatus 49, 383, 474, 609, 028, 
665, 668 

female, 665, 008 
treatment, 609, 628, 665 , 668 
stricture, 36, 49, 50, 53, 264, 455, 460, 461, 
474, 475, 505, 568, 609-618, 624, 
028, 640, 642, 665, 678, 758, 761, 
788 

complications, 461, 474, 475, 505, 610, 
016-618, 624, 042, 758, 761 
treatment, cjstotomy, suprapubic, 610, 
615 

dilatation with sound, 35 
division, 568, 613-615 
excision, 568, 015-616, 618-620, 628 
plastic, 616 

trocar-cannula drainage of bladder, 
460 

uretlii ostomy external, 455, 568, 610, 
612 

uretlirotomy, external, 568 , 610 
internal, 30, 475, 609-610 
tumors, 48, 57, 642-052, 670, 072-673 
benign, 672 

carcinoma, 57, 642 - 652 , 670, 072-673 
complications, 642 
diagnosis, 57, 042-043, 670, 672 
etiology, 642 
female, 670, 672-673 
male, 57, 642-652 
metastases, 642, 072, 673 
treatment, 643-052, 072-673 
amputation, penis, 043 
biopsy, 643, 072 
excision, female, 672-073 
male, 643 

irradiation, 043, 652, 072, 673 
lyniphadenectoniy in, 652, 673 
reconstruction, male urethra, 613, 6)9- 
652 

resection, female, 672-673 
male, 6 13-052 
ureterocolostomy in, 673 
ureferociilaneoiis anastomosis in, 67.1 
iiretlirocufaneoiis anastomosi.s^ in, 6).< 
urelhrouredirostomy in, 6)3 6)S 
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Uretlin — Conti5 j 

urethntJg, Sj, 4 % ‘>7, filO 701 
%aUes, 4fi 107 J0<», 3S^, IGO 571 
treatment, 501 571 
LretJifjtiR, 15, 41, S", 001, 01ft, 761 
UretlirocutaneauR nna-ttomo'ni 0-11, 611 oST 
Urethroplast'< , 455, 420, 5o1, 572 COl, Gift, 
016 020 024, 051, 605 - 

{or acquirer! ileforKuii, 020 024, t>51, 831 
S14 

for epispadias, 572 211, 001 605 
for hs po«padifts, 5S1 605 001, 665 
for injurj, 055 601, S31 834 
for atneiure, 010 
permanent urctkro&toms in, 5^5 
suprapubic cistostomj in, 5S5 
transphntation of museks la, 656, 661 
005, 813 814 

uretUroitotn) in 455, 450 5<iS 572, CIG 
P3"tR«l ciatosfomi in, Oil 
Urethrostoms , pcnnenl 455 456, 4**2 50® 
blft, 024 

tecliniqut 515 010 
Lrethrotomi etternnl 50S, 010 
interna) 36, 473, 56?, 609 6lD 
technique, COO 610 

bretlirourethrostomi, CIS 010 029 031, 043 
04? 

Uiication burniDg, 072, 831 
(lifiiCiilt 45, 4!) 5ft, 404 507, SCO, W2, ft/O 
dribbling, 50, 065 631 
djsurw, 47 48, 4», 50, 111, 187, 2i>0 38S, 
404, 0>1, GOj 

ftequetict 47 50, 50, lU, 187, 209, 338, 
507, 514, 521, 531 S6'», 024, 003, 
072, 71s, 780, 705, 831 
straining 4? 50 
trine, albamin in 41 303 
anuria 152 170, 190, 212, 303 3o<> 4ft2 
411 4tn 469 

bacillus, tuberculosis in, 49, 54 180, 187 
bJood tn (see Hemaluna) 
estravasatJon of 30 35 41, 51 J3C, 19V 
200 201 203, 203, 407, 403, 472 
473 02s, 032 042, 67S, 090 70(1 
inoontinence 49 50, 378 479, 4«>n 

509, C33 005 «31 81S 
oliguria 190 

P’, uim 20 49 50 171, 175, 214 202 -«>1 
mi 37ft 389 475 505 5ft7 b’i 
retention of 49 It 56 34S -104 4S5 5(1? 
514 024, 829 07S 7‘i(> 791 78} 
794 

t rograpln, 57 Idft 
technique 59 


lagiaa fistula urethrovaginal COS 

'esicovagina! 453 4~7 494 520 COS 
'tosure 479 4 S4 <,69 

lopnal incmoriR appro, eh to Madder, 403 

itrctcr irv ^7-> -nr. 1-17 
Urethra, 4>, to. 


talves, ureter, S'ft, 3S4 
urethra, 40, 107 109, 383, 561 371 
treatment, 509 571 
^an llusbifk S37, S”? 

1 an OappeUeit. 770 
1 an Stokuin, M J , 797 
\ ancocele, 45, 01, 1U2, 721723 
\ aricoeelectoniv , inguinal, 72G72S 
scrotaf, T22 720 
^ as nlierrana, 44 

\as deferens anatomj, 41, 42, 45, 46 
exantinstton, 31, 52 
occlusion, 7bl 

operaUons, approach to, 704 
ligation, 755 761, 7o4, 705 
vasectomv, ”{54 7C5 
sasotomv 764 765 
loliercul<m« 52, 7*54, 707 
\ as efferens 44 
\ B«ect<imx , 704 705 
\ a«otnmv, 704 701 
\ erges FJaque V , 935 
> ermewkn, f' 11 , 120 
Xermonten, 1 041 
\ erumantaniini, nnatomv, 40 
hvpertroph.v, 4ft 509, 572 
\cRt,s x,44s m 

X idgotr, H , 709 
Xogel Jiephrepew 224 

V on I ichtenberg \ , 272 278, 289 
p)plopla3t\, 272, 276 
\«Jia a«<mia)io» of, 601 

M 

Ualler J 1,829 
Walsh I L,70S 
Watters, W , 243 201, 2S9, 200 
piclonephrolithotomj, 243 244 
XlHtthar 771 

XI angeman, C P , 133 
Wangensteen O H, 13|, 125 712 
Ward R O 511 

XX are F W , 206 207 
XXarts, penile 080 
Washburn F fl 519 
X\ aters, V A 303, 324 
XXaters, R Xl^ 131 
W atson F M , 704 74S, 752 
M attenberg, 770 
Watts, 024 
Wear 770 
XXelftter W 777 
Weinberg T S2’) 

Wetsei W , 124 

Wharton, I R, 27, IO5, SS9 39J, 014, 651 
White, J C 502 
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Wliiteliead, W., (510 
WilloiiglibA', 771 
Wilmev, H A., 168 

Wilms’ tumoi {sec Kidney tumors, embiyoiial 
adcnomyosai coma ) 

Winkclman, 711 
Winteinitz, M. C, 157 
WisJiaid, W, N., 652 
Wolliaist, A L., 767 
Wolfer, J , 735 

AVolff, 11 D., Jr., 562, 563, ^64, 566, 567 

Wolffian body, 44 

Wood, B S , 452 

K^oodivard, H Q , 777 

AA’'oolstcni, M., 608 

Wounds, infected, postopeiative, 119, 142, 177 
AVugnieistei, L, 769 

Y 

Young, H. H, 168, 185, 223, 226, 261, 268, 

269, 279, 289, 344, 350, 351, 354, 

505, 508, 509, 513, 569, 573, 581, 

608, 615, 618, 019, 027, 042, 643, 

644, 645, 647, 048, 649, 050, 652, 

061, 681, 082, 083, 093, 728, 754, 

766, 767, 784, 785, 788, 794, 814, 

825, 830, 831, 832 


Young, II H. — Coat’d 

adienal approach and opeiations, 354-357 
amputation, poms, 681-085 
closuie, lectouietliial fistula, 619-020 
destiuction valves, uietlua, 569 
diveiticulcctomy, bladdei, 508-509 
division, urotliial stnctuie, 615 
nephropexy, 223-224 

plastic, bladder sphincter, 573-583, 661, 832 
piostatectoniy, peiineal, 794, 814 
radical, 784, 788, 825 
punch, 785, 832 

opeiation, 785, 788, 832 
pyelojilasty, 268-269 
ladieal excision, cancer, uiethra, 643-64S 
tuberculosis, seminal tract, 754, 767 
resection, kidney pelvis, 268-269 
urethioplasty, 573 
Young, H. McC., 144, 145, 151 
incision, 145 

Yunck, W. P , Ji., 261 

Z 

Zondek, B., 245 
Zuckeikandl’s fascia, 136 
pyeloiieplirolithotoniy, 245 
Zuckeiinnn, S., 769, 770 




